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THE SCIENCE MUSEUM AND GALLERY OF 
BRITISH ART AT SOUTH KENSINGTON. 


HE memorial which we print below, and which is 
still in course of signature, shows with no uncertain | 
sound what is the general opinion of men of science with 
regard to the suggested allocation of the plot of ground 
opposite the Royal College of Science for an Art Gallery. 
The memorialists, of course, are as appreciative as 
others of Mr. Tate’s munificent offer, nor do they in the 
least object to the erection of art galleries ; their only | 
point is that the plot of ground in question finds its natural 
use in the additional buildings for the College, for which, 
indeed, it was understood plans have been for some time 
in course of preparation. 

The reason for this is not far to seek. Not only is it 
convenient that the two halves of the College should be as 
near together as possible, but the professors in both use 
daily in their lectures the apparatus in the Science Museum ; 
there is therefore necessarily the most intimate connection 
with the buildings in which the teaching is carried on, 
and those in which the materials for teaching are stored. 

The suggested arrangement sunders them as far as 
possible from each other. 

The treatment of the needs and claims of science by 
Ministers of all shades of party politics may probably ac- 
count forthe present dilemma. It may turn out that those 
who are responsible for having made the offer to Mr. Tate 
had not an idea that there was the slightest objection to 
the proposed action; and not only so, but it is quite 
possible, and we believe it is true, that the scientific 
authorities of the Science and Art Department were never 
consulted at all in the matter. 

It is from this point of view that the Memorial, repre- 
senting the opinion of Oxford, Cambridge, Edinburgh, 
and the other teaching centres in London, not to mention 








the President and Officers of the Royal and other scien- 
tific Societies, is of so great importance. 

Men of science have waited patiently for nearly 20 years 
for the realization of the recommendation of the Duke 
of Devonshire’s Commission that the pure and applied | 
sciences, on which our national industries depend, should | 
be treated like the other branches of human knowledge. 
Natural history, antiquities, literature, and art, find 
places in our Museum system. Why, then, not physical | 
science ? 

During these years Committee after Committee has | 
been appointed. They have all endorsed the recom- | 
mendation to which we have referred ; but the Govern- 
ment cares so little for these things, that some years ago, | 
in 1877, they refused the offer of the ground on which the 
Imperial Institute is now being erected and £100,000 for 
a building, from the Royal Commissioners of the 1851 
Exhibition. 

Penultimately a Committee appointed by the Treasury | 
reported that the claims of science were just and must be 
met. The Treasury then found £100,000 to buy the land | 


they might have got for nothing more than ten years ago. 
And now finally, as it would appear, lest they should be 
tempted to carry out their own intentions of a year ago, | 
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they hand over to an Art Gallery a large slice of the land 
bought for Science, and that slice the one which, in 
the opinion of everybody whose opinion is worth having, 
if thus occupied, will make the whole transaction ridi- 
culous. 

The Memorial, which is still in course of signature, 
runs as follows :— 


Memorial to the Most Honourable the Marquis of Salisbury, 
K.G., F.R.S., Premier and Secretary of State for Foreign 
Affairs. 

I, Whereas in 1890 Parliament voted £100,000 for the pur- 
chase of a site at South Kensington upon which to erect 
suitable buildings for the Science Museum of the Department of 
Science and Art and for the extension of its Science Schools ; in 
accordance with the recommendations of the Royal Commission 
over which the Duke of Devonshire presided in 1874, as well as 
of various Committees and other high scientific authorities and 
of a Treasury Committee appointed in 1889, 

II. And whereas it has recently been proposed to appropriate 
a considerable portion of this site nearest to those institutions fer 
the erection of a new Gallery of British Art, 

III. And whereas it has been decided that this Gallery shall 
have no connection with the Science and Art Department ; a 
building devoted to Art, under independent administration, being 
thus interpolated between the two parts of a Scientific Institution 
under that Department, 

IV. And whereas it is obviously expedient that, whatever 
arrangements may be made, the various portions of the Science 
Museum and of the Science School should be as close as possible 
to, and in direct contiguity with, one another—for the reason 
that the Instruments and Museum specimens exhibited in the one 
have to be used by the Professors and students in the other—and 
that this will not be the case if the Science Collections are 
housed in the East and West Picture Galleries as proposed, 


We desire most respectfully to express to your Lordship 
our strong opinion that the development and efficiency of 
the Science Museum and of the Science School and 
Laboratories of the Department of Science and Art will 
be seriously jeopardized by any ar:sagements that may 
be made for erecting a Gallery of British Art upon that 
portion of the land which was recently purchased by 
Parliament ; and that this site is none too large, seeing 
the progress that is being made in the matter of Scientific 
and Technical Instruction, to provide for the future 
requirements of the Collections and Schools controlled by 
the Department of Science and Art; and that we would 
therefore earnestly entreat that another site should be 


| found for the proposed Gallery of British Art. 


Sir Witt1AM THOMSON, President of the Royal Society, 
Professor of Natural Philosophy, University of Glasgow. 


| MICHAEL FostTeEr, F.R.S., Secretary Royal Society, Professor 


of Physiology, Cambridge. 

Lord RAYLEIGH, F.R.S., Secretary Royal Society, Professor 
of Physics, Royal Institution, 

Sir Doucitas GALton, K.C.B., F.R.S., General Secretary 
British Association. 

Sir JaMes PaGEt, Bart., F.R.S., late President Royal College 
of Surgeons. 

General STRACHEY, C.S.I., F.R.S., Chairman Meteorological 
Council. 


| Ropert H. Scott, F.R.S., Secretary Meteorological Council. 
| W. BuRDON SANDERSON, F.R.S., Professor of Physiology, Ox- 


ford. 

Sir WILLIAM TuRNER, F.R.S., Professor of Anatomy, Univer- 
sity of Edinburgh. 

T. McKenny HuGuHes, F.R.S., Woodwardian Professor, Cam- 

bridge. 

H. M. CurisTig£, F.R.S., Astronomer-Royal, Past Pre- 

sident Royal Astronomical Society. 

EtTricKk W. CREAK, Commander R.N., F.R.S. 

W. T. BLANForD, F.R.S., late Director Meteorological De- 
partment, India. 

Joun Rag, F.R.S. 

FrANcIsS GALTON, F.R.S., President Kew Observatory. 

Prof. W. H. Flower, C.B., F.R.S., Director Natural History 
Museum, 
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P. L. ScLater, F.R.S., Secretary Zoological Society. 

Sir WILLIAM RosertTs, M.D., F.R.S. 

Huco MUL Er, F.R.S., Past President Chemical Society. 

Dr. E. FRANKLAND, F.R.S., Past President Chemical Society. 

Dr. J. H. Gitpert, F.R.S., Past President Chemical Society. | 

Dr. W J. Russett, F.R.S.. Past President Chemical Society. 

Prof. RAPHAEL MELDOLA, F.R.S., Foreign Secretary Chemical | 
Society. 

SHELFORD BIDWELL, F.R.S. 

Dr. J. H. GLapstone, F.R.S., Vice-Chairman School Board 
for London. 

Sir RicHarD Quaty, Bart., F.R.S., Presilent Royal College 
of Physicians, 

Prof. W. E. Ayrton, F.R.S., President Physical Society. 

Prof. JOHN Perry, F.R.S., Secretary Physical Society. 

Prof. W. Gry_ts Apams, F.R.S., Past President Physical 
Society. 

WILLIAM Crookes, F.R.S., President Society of Telegraphic 
and Electrical Engineers. 

T. G. Bonney, F.R.S., Professor of Geology, University College, 
London. 

Sir WIL"IAM Bowman, Bart., F.R.S. 

LAZARUS FLetcHer, M.A., F.R.S., Past President Minera- 
logical Society. 

Sir Henry E. Roscog, F.R.S., M.P., Past President British 
Association. 

Sir Joun Lussock, Bart., F.R.S., M.P., Chairman London 
County Council. 

G. H. Darwin, F.R.S., Plumian Professor, Cambridge. 

Sir.G G. Stokes, Bart., M.P., Past President of the Royal 
Society. 

Sir FREDEKICK BRAMWELL, F.R.S., Past President British 
‘ Association. 

Sir BERNHARD SAMUELSON, Bart., F.R.S. 

T. ARCHER Hirst, F.R.S., Past President 
Society. 

BARTHOLOMEW Price, F.R.S., Professor of Natural Philo- 
sophy, Oxford. 

E. J. Stone, F.R.S., Radcliffe Observer, Oxford, Past Pre- | 
sident Royal Astronomical Society. 

W. OpLinG, F.R.S., Professor of Chemistry, Oxford, Past 
President Chemical Society. 

R. B. CLirton, F.R.S_, Professor of Experimental Philosophy, 
Oxford, Past President Physical Society. 

G. Carey Fosrer, F.R.S., Professor of Physics, University 
College, London, Past President of Physical Society and 
(f Institute of Electrical Engineers. 
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selected reports of County Councils, and other typica} 
schemes and proposals which have been drawn up in 
various districts for the utilization of the new fund. 
These publications, issued with the view of giving the 


| various County Councils full and timely information as 
| to what is being done and proposed elsewhere, bear 
| welcome testimony to the energy and ability with which, 
| as a whole, the County Councils are grappling with the 


unaccustomed task which the possession of the new grant 
entails upon them. It is highly creditable that only two 
County Councils in England (London and Middlesex) 
have as yet failed entirely to rise to the level of their 
new opportunities, and have yielded to the sordid 
temptation to sink the whole of the first year’s revenue 
in the rates. There is already evidence that Middlesex 
means next year to reconsider its hastily-adopted policy, 
and a scheme is already being drafted for that county. 
Of the case of London we shall have more to say 


| presently. 


Of the remaining English Councils, 29 have devoted 
the whole, and 9 part of the fund to educational pur- 
poses. In 8 more counties the special Committees 
appointed to consider the matter have not yet finally 
reported, but in nearly every case their report is likely to 
be in favour of the application of the money to education. 
In Wales, which has a separate and more comprehensive 
Act of its own, which it is to be hoped will shortly be 
extended to England, almost the whole of the fund is 
being divided between the purposes of technical and in- 
termediate education. In Scotland, unfortunately, very 
little has as yet been done, owing largely to the cumbrous 
and ineffective machinery of the Technical Schools Act 
which is in force in that country. The amendment of that 
Act is urgently required in order to prevent the whole or 
major part of the Scotch grant from falling into the rates. 

Taking the country as a whole, there cannot be a doubt 
of the immense stride that has been taken during the last 


| few months in the matter of national education, and the 


COUNTY COUNCILS AND TECHNICAL 
EDUCATION. 


HERE was one announcement in Mr. Goschen’s 
Budget speech which came as welcome news to the 
friends of technical education. It was that the new grant | 
out of the beer and spirit duties, which is at the disposal 
of County Councils with the power to use it for educa- | 
tional purposes, will not be diverted to other objects, but 
will be permanently renewed. In an announcement made 
in December last in reply to a question from Lord Hart- | 
ington, the Chancellor of the Exchequer had held out the 
prospect of the permanence of the grant provided it were 
well used for the purpose for which it was granted. But 
none the less the definite language used on Thursday last 
is reassuring, and is likely to act as a useful stimulus to 
those few County Councils which have not yet definitely | 
decided on the appropriation of the fund. It takes 
away the last shred of excuse from the obstructives who | 
oppose entertaining any large scheme of educational 
organization on the ground that the grant should be 
treated as a windfall and not as income. 
We have before us two small volumes recently issued 
by the National Association for the Promotion of Techni- 
cal and Secondary Education, containing two series of | 
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| the fund. 
| Councils against the temptation to move too fast, and to 
| adopt schemes which will at once absorb the whole 


stirring up of interest in the subject all over the country 
is quite as valuable as the actual assistance given out of 
It is indeed almost necessary to warn County 


grant,and create vested interests hard to deal with in 
the future. The whole matter is in an experimental 
stage, the problem of the organization of technical edu- 
cation by counties being completely new. In attacking 
such a problem blunders are certain to be made, and 
money is certain to be wasted at first. Fresh legislation 
will probably be needed before County Councils possess 
the requisite powers to deal comprehensively with the 
whole question, and it will be well for them at least to be 
alive to the danger of creating future difficulties by tying 
up the whole grant at once. Up to a few months ago 
there was a danger lest the grant should cease to be 
applicable to education if unappropriated within the 
financial year. All doubt, however, on this point has 
now been removed by Sir Henry Roscoe’s Act of the 
present session, under which full powers are possessed 
by County Councils of banking and accumulating any 
unappropriated balance. 

It is fair to say that the schemes before us recognize 
for the most part the danger to which we have alluded, 
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and proceed to work cautiously and experimentally. 
Variety and not uniformity is the leading note of the 
collection of schemes before us, and within a few months 
a series of most valuable educational experiments will 
have been worked out in various parts of the country— 
none the less valuable because a certain proportion of 
them may end in failure. Some of the most active 
counties are those in the west. Devonshire has a plan 
already in full swing for the delivery of courses of lec- 
tures throughout the rural districts on the sciences bear- 
ing on agriculture, under the auspices of the University 
Extension scheme. Gloucestershire has a system of 
cookery schools in the villages. Somersetshire has a 
carefully thought out scheme of distribution, under which 
the fund will be divided into three parts, one of which 
will be distributed to the various districts, in proportion 
to population ; the second reserved in the hands of the 
County Council, to be administered for purposes common 
to the whole county ; and the third granted to such Dis- 
tricts as are willing to levy a rate under the Technical 
Instruction Acts. Thus local activity is stimulated and 
assisted, without running the risk of frittering away the 
fund in small and comparatively useless doles. Here, as 
elsewhere, in the absence of regularly elected District 
Councils, it has been found necessary to divide the 
county into districts for administrative purposes, with 
specially constituted Committees for the disposition of 
the grant. 

The county boroughs have not, on the whole, been 
backward to avail themselves of their new powers, though 
the delay that has taken place in the adjustment of the 
claims of counties and county boroughs has kept them in 
doubt for some time as to the exact amount which they 
might expect to receive. The energy, however, of the 
county boroughs as well as the counties has received lately 
a great impetus from the passage of the new Act empower- 
ing local authorities to contribute to institutions outside 


their district. -This new power, which they did not before | 


possess, makes it possible for a great institution like the 
Yorkshire College or the Durham College of Science to 
be made a centre for the instruction of the inhabitants of 
the surrounding counties, and to be supported by con- 
tributions from the whole of the area benefited. 

To the general progress of the country London has 
hitherto presented a melancholy exception. The reasons 
are not far to seek. The London County Council is over- 
worked, and being 27 articulo moritis isin a special degree 
afraid of its ratepaying constituents. The rates in the 
metropolis are high, and the requirements in all directions 
exceptionally large. All this forms no valid excuse for 
“grabbing ” a fund ear-marked for educational purposes, 
but it explains the strength of the temptation, to which the 
Council have unfortunately yielded, to divert the fund to 
the relief of local taxation. It must, moreover, be con- 
fessed that the temptation was increased by the fact that 
the special Committee, appointed to inquire into the ap- 
plication of the fund, presented to the Council a very 
one-sided report, based on somewhat partial evidence, 
recommending the distribution of the balance for the first 
year almost exclusively among one class of institutions— 
the new polytechnics now being constituted out of the funds 
of the City parochial charities. It was felt that, useful 
as these polytechnics might be, they did: not cover 
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the whole ground, and representatives of older institu- 
tions were loud in their complaints. It is true that the 
special recommendations of the Committee were confined 
to the distribution of a balance of £23,000 which re- 
mained over for the first year, the bulk of the money 
received having been already thrown into the rates; and 
that the report contemplated the framing of a much more 
comprehensive scheme for the disposition of the funds to 
be received in future years. But a report like this is 
hastily read, and probably the one-sided appearance of 
the proposals had much to do with their rejection, and, 
unless a great effort is made, may yet prejudice the case 
for technical education in London for some time to 
come. 

One thing, however, is certain. No decision of the 
present moribund Council as to the permanent appro- 
priation of the fund to the relief of the rates can possibly 
bind its successor, and we may hope that before long the 
London Council will take steps to remove the stigma of 
being the only important Council in England which 
deliberately shirks its duty with respect to the education 
of the inhabitants. But if it still persists, some means of 
compulsion must te found, or the fund may have to be 
intrusted to the administration of some other Board, where 


it will not be subject to the depredations of the “ rate- 
payers’ friends.” 

PHILIP HENRY GOSSE. 
The Life of Philip Henry Gosse, F.R.S. By his son, 


Edmund Gosse, Hon. M.A. of Trinity College, Cam- 
bridge. (London: Kegan Paul, Trench, Triibner, and 
Co., Ltd., 18yo.) 
HE second son of Thomas and Hannah Gosse, 
Philip Henry, was born in Worcester on April 6, 
1810. Acouple of years afterwards his parents went to 
reside at Poole, where Philip Henry’s love for natural 
history appears to have been very early awakened. From 
his Aunt Beil he learned of the metamorphosis of insects, 
the name of our common red sea anemone, and she even 
suggested to the boy that he should try to keep sea ane- 
mones alive in vessels of fresh sea-water ; this Aunt Bell 
was the mother of the well-known Prof. Thomas Bell, the 
the latter of whom was some eighteen years Gosse’s senior, 
Thomasand Hannah Gosse belonged to two different orders 
of being. From a physical standpoint, we read of the 
father that he was a grey and withered man, who never 
smiled, who had no push in him, no ambition, and no 
energy; while the mother was a very handsome and 
powerfully built woman, with a pastoral richness of 
nature, like a Sicilian shepherdess of the olden times. 
Both parents did their duty, each after their light, to each 
other and to their offspring ; but the artist father, the 
at one time pupil of Sir Joshua Reynolds, the man who 
had stored up in his brain masses of artistic and literary 
information, the man of pure conduct and pious habits, 
met with but little sympathy and but little appreciation 
from his splendid wife, and yet we read that he died in 
his eightieth year “‘ entirely tranquil.” This mother, too, 
was a good mother ; she looked well after the education of 
her children, and the aptitude for learning which her 
second son, Philip Henry, showed, induced her to make 
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peculiar sacrifices for his advantage, so that in 1823 she 
got him admitted into the Blandford School, where he 
acquired a fair knowledge of the rudiments of both Latin 
and Greek. 

After a short sojourn in a large mercantile house, as a 
junior clerk, at Poole, Philip’s mother accepted for him 
an appointment in the counting-house of the Messrs. 


his elder brother, William, had for some time been. 
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Nor was larger game wanting—squirrels, opossums, 
and bears were often too numerous. The natural history 
surroundings were delightful; but, naturalist though he 
was, Gosse could not concentrate his thoughts on nature, 
and in dwelling on the conditions of the slaves, in wit- 
nessing the lawlessness of some of the slave-masters, his 


| mind sickened, and he left the country and fled. 
Harrison and Co., at Carbonear, Newfoundland, where | 


Here | 


he met William St. John, whose portraiture is exceed- | 


ingly well drawn for us in Philip’s notes; here, too, he 
had large opportunities, of which he availed himself, for 
miscellaneous reading, some for falling in love, which he 
did not avail himself of ; and here, too, he seems to have 
made up his mind to devote himself to the study of 
natural history. After five years in Newfoundland he 
returned on leave to Poole, and once more, after a brief 
six weeks’ visit to his home, we find him back at 
Carbonear, which was finally left in June 1835 for Canada. 
Here farming was attempted, with rather miserable re- 
sults. After a three years’ trial, he found himself at twenty- 
eight years of age, not possessed, when all his property 
was told, of so many pounds. Through all this dreary 
time, the one thing that enabled him to overcome fatigue, 
and made him even forget his poverty, was his enthusiastic 
pursuit of the natural sciences, and amidst his ploughing, 
planting, and reaping, he made the observations and 
kept the notes which enabled him afterwards to publish 
his “ Canadian Naturalist.” 

The next year of Gosse’s life was spentin Alabama. On 
his way south he spent a few weeks in Philadelphia, 
where he made the acquaintance of Titian R. Peale, 
then preparing to start on the Wilkes Expedition to the 
South Seas, and of Prof. Nuttall, the botanist ; and he 
occupied himself with visiting all those spots which were 
associated with the memory of America’s greatest orni- 
thologist, Alexander Wilson—“ here was his residence ; in 
yonder house he kept school ; here were the very scenes 
described in his truly delightful volumes.” Proceeding in 
the White Oak,a small schooner bound to the port of 
Mobile, he reached King’s Landing, Alabama, after a 
somewhat disagreeable voyage of nearly a month’s dura- 
tion. He now became master of a school composed of 
the sons of a Mr. Justice Saffold and of other landed pro- 
prietors of the district. The school-house was situated 
in a very romantic spot, amidst a clearing of a great oak- 
forest hard by the village of Mount Pleasant. The 
teaching did not occupy the whole of Gosse’s time. 
Birds and insects abounded; one little prairie knoll, 
about a mile from his own house, was a mass of blue 


larkspurs and orange milkweed, and was a marvellous | 


haunt of butterflies. 


“An eye,” he writes, “accustomed to the small and 
generally inconspicuous butterflies of our own country, 
can hardly picture to itself the gaiety of the air here, 
where it swarms with large and brilliant-hued swallow- 
tails and other patrician tribes, some of which, in the 
extent and volumes of their wings, may be compared to 
large bats. These occur, too, not by straggling solitary 
individuals: in glancing over a blossomed field on my 
prairie knoll you may see hundreds, including, I think, 
more than a dozen species; besides other butterflies, 
moths, and flies.” 
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Five weeks—the first five of 1839—Wwere occupied in 
the voyage to Liverpool. After eleven years of wander- 
ing, the traveller was back again. He had essayed many 
things, and none of them seemed to have succeeded ; 
and yet all the while he had been “ unconsciously serving 
an apprenticeship for the occupation for which he was 
fitted,” and in which he was to spend the rest of his life. 
During the voyage home he commenced to write out his 
notes on Canadian natural history, and the rough manu- 
script of the “ Canadian Naturalist ” was finished ere the 
vessel entered the Mersey. His fortunes at this time 
seemed to have reached about their lowest ebb, when, on 
the recommendation of Prof. Bell, the amiable and now 
venerable publisher, Van Voorst, offered him one hundred 
guineas for the manuscript of the “ Canadian Naturalist.” 
Gosse’s troubles were then, in great measure, over, and 
his career as an author had begun. There were, no 
doubt, still periods of poverty, borne with an admirable 
patience ; but from 1840 to 1844 he published an “ In- 
troduction to Zoology,” ‘“‘The Ocean,” contributed to 
some of the scientific journals ; became a familiar visitor 
to the British Museum, and, towards the close of 1844, 
went on an exploring expedition to Jamaica. Nearly 
two years were spent most profitably in this lovely 
island; and in that most delightful of Gosse’s books, the 
“ Naturalist’s Sojourn in Jamaica,” the reader will find 
abundant proof of how well the time was spent in in- 
vestigating the treasures of the place. As this was the 
last experience which Gosse had in studying the fauna 
or flora of other regions save those of the British Isles, 
we may remark, in passing, that he seems, in the tropics, 
to have passed over without much notice the forms of 
marine life: thus, while the mammals, birds, reptiles, and 
fish of Jamaica are carefully noted, and many new forms 
described, only a casual glance is bestowed on its corals 
and sea anemones. With his after-experience, had 
Jamaica been revisited, the glories of the “many small 
corals, apparently alive, of different species, some of 
which were very pretty,” and of “the magnificent living 
corals forming great bushes at the bottom of the sea,” 
would not have been left unsung. 

Between 1846 and 1851 his volume on the “ Birds of 
Jamaica” was published, and was well received ; it was 
in octavo form, uniform with the afterwards published 
“ Naturalist’s Sojourn in Jamaica,” but without illustra- 
tions; these were afterwards issued in a small folio 
volume, one of the most difficult nowadays to procure of 
all Gosse’s works. Through an error in calculation there 
was a slight pecuniary loss on every copy subscribed for, 
and means were not resorted to to publish extra copies at 
an advanced price. Several popular works were written 
about this time for the Society for Promoting Christian 
Knowledge. On November 22, 1848, he married Emily, 
daughter of William Bowes, of Boston. In 1849 he com- 
menced to pay particular attention to the lower forms of 
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animal life, particularly the Rotifers; and he made the 
acquaintance of Quekett and Bowerbank. In 1849 his 
son Edmund was born. In 1850 the manuscript of the 
“ Naturalist’s Sojourn in Jamaica” was returned to him 
by Mr. John Murray, only to be accepted to their ultimate 
advantage by the Messrs. Longmans. 

Towards the close of 1851 a complicated series of cir- 
cumstances combined to drive Gosse away from his 
constant writing and drawing in London, where the 
monotony of his life was even more deleterious to his 
health than the severity of his labours, and his active 
work at the southern sea-shore of Great Britain now 
began. St. Marychurch, on the coast of Devonshire, was 
first of all selected. 


“Tt lies open to the east, on a level with the tops of the 
cliffs, and enjoyed on clear days a refreshing view of the 
purple tors of Dartmoor away in the west. It was little 
in Philip Gosse’s mind, when he first stepped up the 
reddish-white street of St. Marychurch, that in this village 
he would eventually spead more than thirty years of his 
life, and would close it there.” 


For the present his stay was transitory, but his inves- 
tigations and discoveries supplied the material which 
enabled him to bring out “ A Naturalist’s Rambles on 
the Devonshire Coast.” He also was busily working on 
the subject of marine vivaria, which he and Mr. Waring- 
ton succeeded in bringing into notice and use, and which 
gradually from a toy have become a means of scientific 
research. “The Devonshire Coast” was published in 
1853, and resulted in a fairly remunerative sale. At this 
time Gosse was asked to lecture : he had never attempted 
such a thing, but willingly promised to give a lecture on 
Sponges, accompanying his remarks with some life-like 
sketches on the black-board. One is not astonished to 
learn that the experiment was most successful, and that 
he for the future adopted lecturing as a branch of his 
labours. In 1854 “The Aquarium” was published. This 
little work had an immense success ; the subject and the 
half-dozen coloured plates were attractive, but from a 
scientific standpoint the work will not bear comparison 
with the “ Naturalist’s Rambles on the Devonshire 
Coast”; still the profit on its sale reached the large sum 
of over £900. This volume was reviewed by Kingsley 
in the North British Review for November 1854, and 
Kingsley afterwards expanded this notice into a little 
volume called “ Glaucus.” In 1854, “ Tenby,” the last of 
this series of illustrated books treating of British marine 
zoology, was published, and also the “ Manual of Marine 
Zoology.” In 1856 he was elected a Fellow of the Royal 
Society ; and his memoir on the “ Manducatory Organs 
in the Class Rotifera” was published in this Society’s 
Transactions. 

In February 1857, Mr. Gosse had the sorrow of losing 
his first wife, and her death seems to have marked a crisis 
in his career; he became more than ever reserved; 
London became inexpressibly disagreeable to him, and 
towards the close of 1857 we find him settled at Sand- 
hurst, hard by St. Marychurch, which now became his 
home. 

Gosse was at this time forty-seven years of age ; his 
life from his seventeenth year had been one succession of 
wanderings. The struggle for existence had never been 
very severe ; his scientific work had merited and secured 
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the esteem of many; his writings had been, all things 
considered, a success ; and, in despite of some feebleness 
of bodily health, he had been enabled to work hard with 
pencil, pen, and tongue. His religious views were 
peculiar, and he gave them a quite peculiar prominence 
in many of his writings ; still he never was subjected to 
any extreme or very unkindly criticism therefor. As acom- 
pletely self-taught naturalist he had succeeded in training 
himself up to a comparatively high standard of know- 
ledge, and at this period all his friends hoped that once 
time had worn away some of the sorrow from his heart, 
he would have returned to his studies with renewed 
zest ; and so in time he did, but not before entering into 
a vague and unsatisfactory series of speculations on the 
origin and creation of life. Perhaps no work since the 
“Vestiges of Creation” was received with a greater 
tempest of adverse criticism than “ Omphalos,” published 
by him in 1857. The work of a serious biologist, its at- 


| once-felt unreality, though charming in its way, was 


clearly not the object aimed at by its author: as a play 
of metaphysical subtlety, with its postulates true and its 
laws fairly deduced, it stands complete: Bishop Berkeley. 
would have appreciated this volume, though even he would 
not have believed in its conclusions. Neither Gosse’s 
friends nor foes seemed to have had any appreciation for 
it. Here, though we feel bound to make but a passing 
allusion to this work, we cannot refrain from an expression 
of regret that Kingsley’s letter should have been pub- 
lished without the passage alluding to Newman having 
been first omitted. The book was a failure from a 
pecuniary point of view, and yet, though the fact is not 
alluded to in this memoir, its author contemplated “a 
sort of supplement, or rather complement, to it, examin- 
ing the evidences of Scripture; not merely the six-day 
statements, but the whole tenor of revelation.” This 
never appeared. 

The “ History of British Sea-Anemones ” was published 
in twelve parts, the first of which appeared on March 1, 
1858; it is an excellent monograph of our native forms, 
which will always be a work to refer to. The complete 
work appeared in January 1860, after which Gosse pub- 
lished his “ Romance of Natural History,” and married 
Miss Eliza Brightwen, who still survives him. Although 
we read that “the year 1861 was the last in which my 
father retained his old intellectual habits and interests 
unimpaired,” yet the series of memoirs on the Rotifers 
published between 1861 and 1862, which culminated in 
his contributions to Dr. Hudson’s well-known memoir, 
his papers on other natural history subjects, not to speak 
of his large correspondence, showed no impairment of 
intellect, and we should have thought that the latter 
years of his long life were among the most enjoyable of 
them all. 

The end came on the morning of August 23, 1888, the 
immediate cause being an attack of senile bronchitis, 
brought on by exposure to cold while investigating some 
double stars. His remains lie buried in the Torquay 
Cemetery. 

To all the numerous readers of Gosse’s works and to 
his many correspondents, this biography by his only son 
will be most welcome. From a literary point of view, it 
leaves nothing to be desired; his chief object has been 
“to present his father as he was,” for in so doing he felt 
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sure of that father’s approval. The task was, no doubt, a 
difficult one, for to write such a life from a perfect stand- 
point would have required, over and above literary skill, 
not only a most tolerant sympathy with the religious 
views and feelings of the man, but also a large acquaint- 
ance with the studies of his life, and neither of these 
qualifications does Mr. Edmund Gosse lay claimto. Still 
in the chapter of “ General Characteristics ” there is a fair 
summing up, though we cannot agree that “his letters 
were usually disappointing.” In these columns we have 
not felt at liberty to allude, except in the most passing 
way, to the subject of the religious features of Gosse’s 
life, and yet to the student of the man this aspect is one 
of great interest: for it we must refer the reader to his 
“Lik.” 

The aim of this volume was to present the reader with 
a sketch of a man who has left his mark on the popular 
natural history of this century, and we believe that this 
object has been fully accomplished. 

Here and there we have noticed, as we read, a few 
oversights, the most of which the biological reader will be 
able to correct as he reads. The words on p. 194, “ the 
prints of Musignano,” might not at first seem to indicate 
“the Prince of Musignano,” afterwards known as the 
Prince of Canino ; and in reference to the statement on 
p- 241, about Gosse’s discovery of Balanophyllia regia 
on the coast of Devonshire, it is nowhere stated in the 
“Rambles on the Devonshire Coast” that the genus 
Balanophyllia was only known till then as containing 
fossil forms. Philip Gosse certainly knew otherwise. 

E. P. W. 


A CLASS-BOOK ON LIGHT. 


A Class-book on Light. By R. E. Steel, M.A., Bradford 
Grammar School. (London: Methuen and Co., 1891.) 


R. STEEL’S book contains a curious mixture of 
good and bad. There is a great deal in it which 
may be most warmly commended. Many of the ex- 
planations are clear and concise ; the figures are, on the 
whole, good, and the proofs sound and complete ; the 
style is generally interesting, and the important points 
duly emphasized ; but, with all this, there are some truly 
astounding statements, which detract immensely from the 
merits of the whole. 

In the first chapter, Mr. Steel endeavours to explain 
how it is that we look upon light as a form of energy. 
He tells us (p. 4): “ Thus, we can measure energy by 
the mass moved into the distance moved through against 
a known force, or by the mass moved multiplied by the 
increase of velocity produced ”—two false statements 
which have not even the merit of being consistent. Or, 
again: “Light is a form of energy. - Res 
vibration of the particles of ether. A form of 
energy cannot also be a vibration; the vibrating par- 
ticles of ether possess energy, and if the vibrations be 
of a certain kind, this energy affects the eye as light. 
On p. 5 we have the following statement :— We can 
pass electricity along substances such as carbon which 
offer great resistance, and thereby the electricity is con- 
verted into light. - 

It is, of course, difficult to explain, at once simply 


» 





and in precise language, the relations between the | 
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various forms of energy; but this difficulty hardly 
affords sufficient excuse for the vague or erroneous ex- 
pressions found in this part of the book ; and it is 
to be hoped that, whenever another edition is called 
for, there may be some modifications introduced here. 
For, as has already been mentioned, the optical part 
is good, though some points are open to criticism. 
Thus, the proof given in $12 does not really deduce 
the law of reflexion from the wave theory. This cannot 
be done without the principle of interference. It is said, 
p- 25, line 11, that, under certain circumstances, ‘‘ DC 
must be the reflected wave”; but why? The point re- 
quires proof, and none is given. A similar criticism 
applies to the explanation of the law of refraction (§ 29). 
These points might with advantage have been further 
considered after § 80, which gives the explanation of the 
rectilinear propagation. 

The first eight chapters deai mainly with geometrical 
optics, and contain nearly all the propositions which are 
ordinarily required. The formule for refraction through 
a lens proved in § 41 might also have been proved in 
a manner similar to that employed in § 22, when treating 
of reflexion at a mirror. 

The earlier part of chapter vi., dealing with dispersion 
and the spectroscope, is rather meagre. A figure might 
with advantage have been introduced showing the path 
of a pencil of rays in a spectroscope. 

Throughout the book a little more care might have 
been bestowed on the position of some of the figures. 
Thus, Fig. 72 is referred to on pp. 92 and 93, and not 
on 94. Had it been placed on p. 93, it could have 
been seen without turning over the leaf; it is, how- 
ever, on p. 94, where it is not wanted. The same sort of 
thing is noticeable in other places; thus § 39 is headed 
“Concave Lenses”; after four lines of letterpress we 
have Fig. 61, but this is a figure of a convex lens referred 
to in the previous section. The figures for § 39 are over 
the page; of course the letterpress makes it clear which 
figures are meant, but still the arrangement is confusing 
to the student. 

A good deal of matter—perhaps a little too much— 
is condensed into the last three chapters, dealing with 
interference, double refraction, and the interference of 
polarized light, but all that these chapters contain may 
be read with advantage. In the hands of a teacher who 
will correct the errors of the earlier part, the book may 
be used with profit. 


THE PHILOSOPHY OF SURGERY. 


Studies of Old Case-books. By Sir James Paget, Bart. 
Pp. ix. and 168. (London: Longmans, Green, and 
Co., 1891.) 

N this little book, Sir James Paget has digested some 
of the stores of knowledge which he has acquired in 

the course of a long and active professional life. Since 
he first became a medical student, Sir James tells us, he 
made it a practice to take notes of all the interesting 
cases which came under his notice, so that the quantity 
of material which he possesses in the way of unedited 
manuscript must be enormous, and he is thereby brought 
into the same class as John Hunter, though we may sin- 
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cerely hope that, for the benefit of posterity, his records 
of cases will not share the same fate as befel Hunter’s. 
Sir James is, however, rather sceptical as to the value of 
the observations which he has recorded at the cost of so 
much labour, for he says: “ While looking through, and 
in some degree studying, the many thousand cases thus 
recorded, it has not been difficult to find why they would 
be now so nearly useless and uninteresting to anyone 
but myself.” The changes which a progressive science 
like surgery necessarily undergoes in the course of sixty- 
one years enable the notes to be read by the light of our 
present knowledge, often with disheartening results when 
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we reflect how difficult a thing it is to interpret a fact, | 
even when it has been recorded. The use, however, of | 


keeping up such a series of case-books is thus forcibly 
put forward by the author :—“ The habit of recording 
facts is nearly essential to the habit of accurately observ- 
ing and remembering them. That which we intend to 
record we are bound, and may be induced, to observe 
carefully, and the very act of carefully recording is 
nearly equivalent to a renewed observation.” These 
studies, however, are not mere transcriptions from the 
old case-books, but they are a series of short essays upon 
rare or little-considered surgical cases which from time 
to time have come under the notice of the author. Each 
essay is fuli of that philosophy which can only be ac- 
quired by the most highly cultivated minds, and even by 
them only after a long and observant career. Each 
essay, too, is full of suggestion for further work—work 
which will not be carried out by Sir James Paget himself, 
but work which he may well live to see carried through 
by the younger generation of scientific surgeons, who look 
to him as a friend and a guide in those numerous dif- 
ficulties which beset all earnest inquirers after truth. 

The essays are seventeen in number, and, with a few 
exceptions, deal with subjects which are of interzst only to 
the medical man. Two of the chapters are of interest to the 
general reader, however—that on errors in the chronometry 
of life is the most interesting, in which an attempt is made 
to show how many of the phenomena in health and disease 
may be explained by assuming that they are due to a dis- 
turbance of the time-rate at which the processes of life are 
discharged. For example, certain turtles lay their eggs 
in hollows made in the sand, leave them there to be 
hatched, and, at the time of hatching, return to them for 
the sake of their young. It might be asked, How can 
these creatures, and many others in similar cases, reckon 
the passage of time? Most probably they do not reckon 
itat all: but just as the timely-attained fitness of their 
organization for preparing and filling their nests impelled 
them to those acts, so some time-regulated organic pro- 
cesses, taking place in them after the laying of their eggs, 
bring about at length a new condition, of which a dim 
consciousness becomes an impulse to them to return to 
their nests. In the other essay of general interest, Sir 
James Paget discusses the use of the will for health. 


OUR BOOK SHELF. 
Euclid’s Elements of Geometry. Books 111. and IV. 
Edited by H. M. Taylor, M.A. (Cambridge: Uni- 
versity Press, 1891.) 
IT is only of late years that the University of Cambridge 
has taken the wise step of giving greater scope to the 
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teaching of geometry by not insisting on the actual proofs 
of propositions as presented in Euclid’s text. All the 
definitions, axioms, and postulates, together with the 
sequence of propositions which he adopted, are retained, 
but in solving them “no proof will be accepted that 
assumes anything not proved in preceding propositions.” 

The work under consideration is published in the “ Pitt 
Press Mathematical Series,” and it will be found to contain 
some important changes, both with regard to the proofs 
and method of arrangement. In the first few proposi- 
tions of Book III. the author has introduced several 
proofs which seem preferable to those generally adopted, 
while their order of sequence has been extensively 
changed. The alterations in the remaining proposi- 
tions of this book have not been carried to any extent, 
but several outlines of alternative constructions have been 
inserted in cases where they may be most instructive. 

Of the additional propositions introduced, one involves 
the principle of the rotation of a plane figure about a 
point in its plane, while following Proposition 37 are 
two others, the latter of which is commonly known as 
Ptolemy’s theorem. Ten other additional propositions 
are at the end of this book, and they will serve as a good 
introduction to the many theorems on poles and polars, 
radical axes of circles, orthogonal circles, and the nine- 
point circle of a triangle. In the fourth book the pro- 
positions are as usual, no material alteration having been 
made. Throughout the work each proposition is accom- 
panied by numerous exercises, while a capital set of 
miscellaneous problems terminates each book. We may 
safely say that the work of which this is an instalment 
will take the first place among the many books on the 
elements of geometry. 


Zoological Articles contributed to the “Encyclopedia 
Britannica.” By E. Ray Lankester, M.A., &c., and 
others. (London: Adam and Charles Black, 1891.) 


UNDER the above title, Prof. E. Ray Lankester has re- 
published a series of articles communicated by himself 
and others to the recently published edition of the 
“ Encyclopedia Britannica,” the whole forming a very 
admirable and well-illustrated treatise on some of the 
more important groups of the animal kingdom. 

The memoirs on the Protozoa, Hydrozoa, Mollusca, 
Polyzoa, and Vertebrata are by Prof. Lankester; that 
on the Sponges is by Prof. Sollas ; that on the Planarians 
is by Prof. von Graff ; that on the Nemertines is by Prof. 
Hubrecht ; that on the Rotifers is by Prof. Bourne; and 
that on the Tunicates is by Prof. Herdman. 

While not professing to be a complete hand-book to 
zoology, this volume will be a very useful one to the 
student, as it will give him an excellent summary of the 
most recent views of the above specialists on the various 
groups treated of. 

A few new figures have been added to the original text, 
and a few errors—due to previous oversight—have been 
corrected. Some quite recent discoveries are alluded to 
in footnotes, while in the preface Prof. Lankester points 
out one or two important alterations in classification and 


| nomenclature which it was not possible to incorporate in 


the text. 

The illustrations are refreshingly new, and they are as 
attractive as instructive. This volume is one we can very 
strongly recommend to all working students. 


The British Empire: the Colonies and Dependencies. 
By W. G. Baker. (London: Blackie and Son.) 
THIS volume is one of the series known as “ Blackie’s 
Geographical Manuals,” and forms the second part of a 
book on the British Empire, the first part having dealt 
with “the home countries.” The author sets to work 
systematically, beginning with the British possessions in 
Europe, then advancing to those in Asia, Africa, America, 
and Australasia. The method he adopts in describing 
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the various countries included in the British Empire has 
the great merit of being natural, simple, and clear. The 
position and extent of each country are first noted ; next 
he explains the form of surface, describes the climate, 
and traces the coast-line. Details as to population, 
industries, and commerce come afterwards, and these 
are followed by “such facts concerning the social and 
political condition of the people as are usually included 
in a course of geography for children : the form of govern- 
ment, and descriptions of the political divisions and chief 
towns.” Mr. Baker has selected his facts with much 
discretion, and presents them in a way which is likely to 
interest young readers and to exercise the intelligence as 
well as the memory. There are many very good illus- 
trations and several coloured maps. 


LETTERS TO THE EDITOR. 


[Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Nitther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. ] 


The Réle of Quaternions in the Algebra of Vectors, 


ProF, GIBBS seems to forget that his pamphlet was specially 
announced as Arranged for the use of Students in Physics. 
When I wrote the remark which has called forth his recent 
letter, I was discussing the reasons for the comparatively slow 
progress of Quaternion Analysis in recent times. And, as it is 
precisely to students of Physics that I think we must look for such 
progress, anything which is calculated to divert their attention 
from Quaternions, or to confuse them in their use of Quaternion 
symbols, must be regarded as tending to retard the progress of 
the method. The Vector-Analysis supported by Prof. Gibbs 
involves a serious departure from the usage of ordinary Algebra, 
inasmuch as a8 is not regarded as a product, but merely as a 
** kind of product.” This is specially likely to confuse an ordi- 
nary student, and is undoubtedly artificial in the highest degree :— 
while one of the chief recommendations of Quaternions is their 
naturalness, z.e. the utter absence of artifice in their fundamental 
rules. 

some of Prof. Gibbs’ suggested notations are very ingenious, 
and well calculated to furnish short cuts to various classes of re- 
sults already obtained. But they do not seem to have led to any 
important extensions of such results; and must therefore be re- 
garded as having claims to consideration very much inferior to 
those of the novelties of notation suggested by Mr. M‘Aulay ; 
for these have undoubtedly shown their value as instruments of 
research, while they do not depart from algebraic usage in a 
matter so fundamental as is the notation for ordinary multiplica- 
tion. 

It is singular that one of Prof. Gibbs’ objections to Quaternions 
should be precisely what I have always considered (after perfect 
inartificiality) their chief merit :—viz. that they are ‘‘ umiguely 
adapted to Euclidian space, and therefore specially useful in 
some of the most important branches of physical science.” 
What have students of physics, as such, to do with space of 
more than three dimensions ? 
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I do not agree with Prof. Gibbs in his statements as to the | 


superiority of his notation over that of Quaternions, so far at 
least as can be judged from the examples he cites. Surely the 
simple equality 

Soop = Spo'e = &(SacSAp) 


shows, at least as plainly as does 
g.(ad + Bu + yv).p = p.(Aa + uB + vy).¢, 


that the common value is ‘‘ exactly the same kind of function of 
o that it is of p.” As to Se®@, it is simply meaningless, and I 
cannot imagine anyone writing such an expression. 


But I have a positive objection of another kind to Prof. Gibbs’ 


proposed notation. 
dispensable brackets, or their equivalents, are omitted. If all 
the really necessary signs of this kind were inserted, the trans- 


To save complexity a great number of in- | 





lations of moderately complex quaternion formulz into his | 
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language would be frightful even to look at. To takea very 
simple case :—so far as ] understand him Prof. Gibbs would write 
(a x B) x (y x &) x 


as the equivalent of 


(e x ¢) 


VV(VaBV 75) Vee. 
But, if so, how would he write, without additional parentheses, 
VVaBVVy8VEl, ViaBVV7SVEC, V.VaBV78VEC, &c.? 


Even the first of the four just written has but ome pair of 
brackets, besides the five Vs; while Prof. Gibbs’ equivalent has 
three pairs of brackets, besides the five xs. And, so far as] 
can see, Prof. Gibbs must invent a new notation entirely for the 
last two formule written above, since the product of three 
vectors is nowhere provided for in his system, important as it 
is and of constant recurrence in physical problems. 

St. Andrews, April 25. P. G, Tait. 


P.S.—As I see that the correspondence in the Athencum 
regarding the notice of Hamilton in the Dictionary of National 
Biography, has just been summarily closed, I would remark that 
the patent error of that notice is the confusion of Hamilton’s 
Varying Action with his Quaternions. The consequence is that 
Hamilton gets no credit whatever for his absolutely invaluable 
contribution to Theoretical Dynamics ! 


The Influenza. 


THE influenza—or the peculiar fever we know by that name— 
seems to be again making its appearance amongst us ; at present 
in scattered cases in the towns, villages, and country districts of 
the west of England, and with some severity in Yorkshire. 
How is it that having had the disease once does not give im- 
munity against future attacks, as is more or less generally the 
case with diseases of this kind, z.e. those caused by microbes, 
as this is now held to be? It would be interesting if some 
statistics could be arrived at with regard to the present outbreak, 
showing the proportion of cases of those who had already had 
influenza, and of those, who, having escaped before, have now 
taken the disease. E, ARMITAGE, 

April 22. 


Antipathy [?] of Birds for Colour. 


Your correspondent ‘‘ M. H. M.” asks the question in your 
issue of April 16 (p. 558), ‘* Has the sparrow an aversion to 
yellow ?” because of its habit of destroying, as if in wanton- 
ness, the petals of crocuses of that particular colour. From 
some observatiens I made on the subject, when it was broached 
about four years ago, an account of which appeared in your 
columns (vol. xxxvi. p. 174), it is evident that the birds show 
a decided fondness for the colour, instead of an aversion to it. 
In the case I described, the birds used laburnum sprays only for 
their nests. It may interest your correspondent to know of such 
an incident, and to refer to the other correspondence on the 
subject alluded to on the occasion. WILLIAM WHITE. 

The Ruskin Museum, Sheffield, April 22. 


A Meteor. 


SEEING the note in your issue of the 16th inst. (p. 566) as 
to a meteor observed by a lady correspondent at Ruanlani- 
horn, Cornwall, on March 26 last, I send you the following 
extract from my note-book in reference to a meteor observed by 
me at Martock, Somerset, on the same evening, and which there 
would seem to be little doubt was the same as that referred to 
in your note :— 

** March 26.—At Martock, Somerset, saw a very fine meteor 
in the southern sky; time 7.16 p.m. It was travelling from 
west to east at a comparatively slow speed ; the meteor was of 
a white hue, and left a visible train, in length about equal to the 
apparent diameter of the moon; the train was a deeper yellow 
tint and was broken up towards its end. The meteor was 
visible fully 5 seconds.” 

Martock is about 110 miles from Ruanlanihorn. 

Addiscombe Road, Croydon, April 20. W. BuDGEN. 
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ON TIDAL PREDICTION: 


HE moon and the earth revolve in an orbit about 

their centre of inertia, and the centrifugal force due 

to the revolution exercises an unequal repulsion on the 

various parts of the earth; the moon also attracts the 

nearer parts of the earth more strongly than the remote 

parts. The differential action arising from these two 
forces is the cause of the tides. 

This is explained in many elementary books, and 
although the exposition is often obscure rather than lucid, 
I will not stop to go over the demonstration, but will 
merely refer to Fig. 1, which shows the direction and 
relative intensity of the tide-generating force at various 
parts of the surface of a planet. 

It is obvious, from the figure, that if the system were 
at rest the ocean would be elongated towards and away 
from the satellite, and equally depressed all round the 
sides. This result is expressed in technical language by 
saying that the figure of equilibrium is a spheroid with 
its axis of symmetry pointed at the satellite. 

Newton, the founder of the equilibrium theory of the 
tides, was well aware that this theory would give no 
approximation to the truth when the system is endowed 
with motion, and when the ocean is interrupted by land. 
But whilst he recognized that the theory was useless as 
directly furnishing a method of tidal prediction, he was 





Fic. 1.—Diagram of tide-generating forces. | 


clearly aware that it was convenient to retain the concep- 
tion of the figure which an ocean would assume if the 
whole system were at rest. In this view he was right, 
and all that can be attained in tidal science rests on the 
equilibrium theory. It is true that the word theory is 
not a good one to express what is meant; but if it had 
been called “ the equilibrium specification of tidal forces,” 
the objections which have been raised against it would 
have been obviated. 

The meaning of this is that, if the ocean covered the 


whole earth, and if all the motions were very slow, the | 


tides would be such as are determined by the equilibrium 
theory. Since the intensity and direction of tide-gener- 
ating forces are independent of the velocities of the 
earth’s rotation and of the moon’s motion, and also of the 
shape and size of the oceans, the so-called equilibrium 
tide serves to specify the tidal forces in the actual case. 
It is accordingly convenient to speak of the equilibrium 
tide as of a real phenomenon, and to make the transition 
to the actual oscillations of the sea ata later stage of the 
discussion. 

We have only as yet spoken of the lunar equilibrium 


t . ~ . . . ~ . 
A paper or lecture delivered to the Cambridge Philosophical Society on 


February 23, 1891. A few passages in it have already appeared in NATURE, 
in the account of the Bakerian Lecture delivered to the Royal Society on 
January 29, 1891. (See Phil. Trans Roy. Soc., 1891.) 
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tidal spheroid, but for similar reasons there must also be 
a solar spheroid, of a smaller degree of elongation or 
ellipticity. The superposition of these two spheroids 
specifies the total resultant tidal force. 

Since the major axes of the lunar and solar spheroids 
point to their respective luminaries, and since the earth 
rotates, the motion of the resultant spheroid relatively to 
the earth’s surface, and the law of variation of its ellipti- 
city, are very complex; further analysis of the two 
spheroids becomes, therefore, necessary. It is, accord- 
ingly, usual to regard the lunar spheroid as being built 
up out of three others, as follows: first, a prolate 
spheroid with its major axis in the equator in the same 
meridian as the moon ; secondly, a prolate spheroid with 
its major axis in latitude 45°, also in the same meridian 
as the moon, the" latitude being north or south, according 
as the moon is north or south of the equator ; thirdly, an 
oblate spheroid with its axis coincident with the polar 
axis of the earth. 

The axes of the first and second of these spheroids 
always follow the moon’s meridian, and the ellipticities of 
all three vary slowly as the moon changes her linear 
distance from the earth and her angular distance from 
the equator. The ellipticity of the first or equatorial 
spheroid oscillates about a mean value ; but the ellipticity 
of the second kind of spheroid is greatest when the moon 
is furthest north, diminishes to nothing (so that the 
spheroid becomes a sphere) when the moon is on the 
equator, and its axis leaps from 45° N. latitude to 45° S. 
latitude at the moment that the moon crosses from north 

o south, when the ellipticity begins to increase again. 

The third kind of spheroid is of comparatively little 
importance in tidal theory, and I skall not make further 
reference to it. 

Each of the two lunar spheroids moves slowly in space 
as it follows the moon’s meridian; but to an observer, 
who is carried rapidly round by the earth’s diurnal 
motion, the oscillations of the ocean due to the two 
spheroids would have different characters. In the case 
of the first sort of spheroid, he would pass through doth 
protuberances in the course of one rotation of the earth, 
whilst he would only meet one protuberance of the second 
sort of spheroid, on account of its unsymmetrical position 
with regard to the earth’s axis. Thus the first sort would 
by itself give him two high waters fer diem, but the 
second sort would only give him one high water. The 
first may therefore be called the lunar semi-diurnal 
spheroid, and the second the lunar diurnal spheroid. 

A similar analysis of the total solar spheroid gives a 
solar semi-diurnal and a solar diurnal spheroid ; and the 
third sort of solar spheroid may again be omitted from 
consideration. 

The axes of the two lunar and of the two solar spheroids 
follow the moon’s and sun’s meridians respectively, and 
their ellipticities vary with the linear distances of the two 
bodies from the earth, and with their angular distances 
from the equator. Taking these spheroids as specifica- 
tions of tidal force, we see that the lunar and solar tidal 
influences are not yet analyzed into forces which are 
regularly periodic, either in intensity or in period. Ac- 
cordingly, the next step is to break up each of the four 
variable spheroids into a number. of new ones, which 
have invariable ellipticity and which move with uniform 
velocity relatively to the earth’s surface. _It is theoretic- 
ally necessary to take an infinite number of these new 
spheroids to build up each of the former ones, but about 
five new spheroids suffice to represent any one of the old 
ones so closely that the error is negligible. 

The result of this analysis of tidal forces is, then, to 
get some twenty equilibrium spheroids, which do not any 
longer follow the moon’s or sun’s meridian, but which do 
move with uniform velocity over the earth, and which are 
invariable in shape. These spheroids are, like the former 
ones, divisible into two groups—a semi-diurnal group, 
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each of which would, by itself, make high water twice in 
a period not much different from a day, and a diurnal 
group, giving high water about once a day. 

These tidal spheroids are merely specifications of the 
tidal forces, and may be used in the actual case with the 
same confidence as if the sea covered the whole earth, 
and as if the system were at rest. The spheroids, in 
fact, indicate that if the globe were covered with water, 
and rotated very slowly, there would be regularly periodic 
rises and falls of water equal to those given by each 
of the ideal equilibrium spheroids. But the deter- 
mination of the oscillations of a sea of variable 
depth and irregular outline on a rotating planet quite 
surpasses the power of mathematical analysis, even 
when the generating forces are regularly periodic. It can 
only be asserted that at each place there will actually 
occur a regular rise and fall of the sea with unknown 
amplitude, exactly co-periodic with the passage of the 
equilibrium spheroid, and that high water will follow the 
crest of the ideal equilibrium spheroid by some unknown 
but constant interval. It may, however, be certainly con- 
cluded that if two spheroids of the same class— both semi- 
diurnal, or both diurnal—move with nearly equal speed 
over the earth, then the heights of the corresponding 
high waters will be nearly proportional to the ellipticities 
of the respective spheroids, and the intervals of retarda- 
tion will be nearly equal to one another. It follows from 
this Jaw that an equilibrium spheroid, which varies slowly 
in ellipticity, and which moves nearly uniformly over the 
earth, will correspond at any place with a real oscillation 
of the sea, of amplitude nearly proportional to the varying 
ellipticity, and with nearly constant retardation of high 
water behind the passage of the crest of the equilibrium 
tide. The more rapidly the ellipticity varies, and the 
more irregular the motion of the spheroid, the less 
accurate does this law become. 

Now this brings usto consider two methods of treating 
tidal observation and prediction—namely, the synthetic 
and the analytic methods. 

In the synthetic method all the semi-diurnal spheroids 
are added together to form a resultant luni-solar semi- 
diurnal spheroid, and a similar recomposition of the other 
group gives a resultant luni-solar diurnal spheroid. 
These two resultant spheroids are found to move over 
the earth with some approach to uniformity, and their 
ellipticities vary with moderate slowness. It is, then, 
assumed that at any port the heights of the semi-diurnal 
and diurnal tide-waves will vary Jazz fassu with the ellip- 
ticities of the two spheroids, and that the retardations in 
time will be nearly constant. 

In the analytic method as many tidal spheroids are 
considered as are wanted to give a sufficiently accurate 
representation of the tidal forces. Each one of these 
constituent spheroids is then known to give rise to a mode 
of oscillation of the sea, which at any port is constant in 
amplitude and in retardation. 

In both plans astronomical considerations are essential : 
in the synthetic method the laws of the variation of the 
ellipticity and of the speed of motion are dependent on 
the positions of the moon and sun; and in the analytic 
method we have to determine how many different 
spheroids of constant ellipticity are wanted to build up 
the resultant tidal spheroid with sufficient accuracy, and 
what are their various uniform velocities over the earth’s 
surface. 

In the synthetic method there is a single semi-diurnal 
and asingle diurnal spheroid, and the singleness of the 
spheroids is the important consideration. 

In the analytic method the number of spheroids is im- 
material, whilst the constancy of their ellipticities and the 
aniformity of their motions are the objects aimed at. 

On account of this difference of aim, it is necessary to 
fix the positions of the moon and sun in different ways in 
the two methods. In the synthetic method the positions 
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are determined by angles which bear a simple relation- 
ship to the earth’s surface; in the analytic method by 
angles which increase at a uniform rate. 

A point on the earth is fixed by its longitude and lati- 
tude, but when this system is applied to a celestial object, 
its longitude, measured from the meridian of the place 
under consideration, is called the local hour angle, and its 
latitude is called the declination. Accordingly, in the 
synthetic method the semi-diurnal and diurnal spheroids 
have their ellipticities and velocities specified by means 
of the hour angles, declinations, and linear distances (or 
horizontal parallaxes) of the moon and sun. There are 
apparently six variables, but as both the sun’s declination 
and its parallax depend on the time of year, they are 
equivalent to only five variables. 

The principal variations of the total semi-diurnal 
spheroid depend on the two hour angles, but there are 
also subordinate changes due to variations in the two 
declinations and the two parallaxes. 

In the case of the diurnal spheroid we must regard 
not only the two hour angles but also the moon’s declina- 
tion as principal variables, whilst the changes due to the 
sun’s declination and to the two parallaxes remain sub- 
ordinate. 

It happens that on the eastern coasts of the North 
Atlantic the diurnal spheroid gives rise to very little 
oscillation of sea-level, and therefore in Europe the two 
hour angles may be regarded as principal variables, and 
the two declinations and parallaxes as subordinate ones. 
The apparent time of the moon’s transit being only 
another name for the excess of the sun’s hour angle over 
the moon’s, it is easy to regard the time of moon’s transit 
and the interval thereafter as the two principal variables, 
instead of the hour angles themselves. The passage of 
the luni-solar equilibrium semi-diurnal spheroid over the 
meridian of any place bears an intimate relationship to 
the time of moon’s transit at that place ; accordingly, in 
the synthetic method, the interval after moon’s transit 
and the height of rise are given as specifying the tide. 
The interval and height are afterwards corrected accord- 
ing to the declinations and parallaxes of the two bodies. 

At places where the diurnal tide is small, the synthetic 
method possesses a great advantage—namely, that the 
inequalities in the height and interval are so regular in 
each half lunation, that a single table arranged according 
to the hour of moon’s transit, is sufficient ; there are, of 
course, also tables of corrections arranged according to 
the declinations and parallaxes of the moon and sun. 

We have seen, however, that as concerns the diurnal 
spheroid, the moon’s declination should rank as a prin- 
cipal variable, and the application of the synthetic method 
to non-European ports has been an attempt to keep the 
moon’s declination down to its supposed proper position 
as a subordinate variable. In this attempt the correc- 
tions have shown an ever-increasing tendency to compli- 
cation, and there have been constructed correctional 
tables depending not only on the two declinations and 
two parallaxes, but also on the rates of change of the 
moon’s right ascension, declination, and parallax. Even 
with all this care the results are not easily made satis- 
factory for places with a large diurnal tide. As late as 
1840, Whewell had not realized that European tides are 
abnormal in their simplicity. Ina later memoir he was 
evidently surprised at the importance of the diurnal tide 
in other parts of the world, but he seems always to have 
regatded it as a matter to be treated by means of 
corrections. 

In order to prove how futile corrections must be in 
such cases, I refer to Fig. 2, which exhibits the rise and 
fall of water during one day at Aden when the moon 
crosses the meridian at 6 p.m. in the middle of March. 
In the synthetic method we should have to suppose as a 
first approximation that there were two equal high waters 
and two equal low waters in the day. In this tide curve 
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traces of the second high water and of the second low 
water are seen in the lingering of the water a little above 
mean water-level during about four hours—namely, from 
12$h. to 164h. 

The same thing is shown in even a more striking way 


Fig 2 
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by Fig. 3, which gives the fortnightly inequality in the | 
height and interval during any half lunation at Ports- | 
mouth, and also shows the same inequalities during two 
different whole lunations at Aden. 

In these figures the horizontal line is a scale of the | 
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times of the moon’s meridian passage. When the transit 
is at oh. or noon, it is change of moon; when at 12h. 
or midnight, it is full moon; and transits at 6h. and 
18h. are the half moons, waxing and waning. In the 


curves of intervals the ordinates are the number of hours 
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after moon’s transit to high water; and in the curves of 
heights the ordinates give the number of feet of rise at 
high water. 

The Aden curves only show the height and interval for 
the high water which follows the moon’s upper or visible 
transit, and the same curves would have to be 
repeated with their second halves in the first place, 
and with their first halves in the last place, in order 
to give the height and interval for the high water 
following the moon’s lower or invisible transit. 

If the synthetic method were applied to Aden, 
we must as a first approximation regard the March 
curve and the June curve as identical, and the 
second halves of each as a repetition of the first 
halves. It is obvious that it is impossible to 
work with any pretence to accuracy on such an 
hy pothesis. 

It will be noticed that the March curve of in- 
tervals is interrupted about the time when the 
moon’s transit is at 18h.; this means that the corre- 
sponding high water is missing. Fig. 2, in fact, has 
exhibited that one of the two high waters is missing. 
The missing or evanescent high water is the one which 
ought to have followed moon’s transit at 18h., and the 
existent one follows moon’s transit at 6h,? 
Great as is the difference between the 
two halves of the March curve of inter- 
vals, it is less conspicuous than the con- 
trast between the two halves of the June 
curve. 

Finally, whilst the greatest interval ex- 
ceeds the least by about an hour and a 
half at Portsmouth, it exceeds by nearly 
six hours at Aden. 

The contrast between the March and 
June curves of heights for Aden is not so 
striking as in the case of the intervals, 
but is still very great. 

Enough has now been said to show the 
necessity for a new departure in the really 
normal case of a considerable diurnal tide, 
and the impulse was given by Sir William 
Thomson when he proposed the harmonic 
analysis of tidal observations. This is, 
in fact, the analytic method the principles 
of which have been already sketched. 

In the harmonic method, about twenty 
equilibrium spheroids are taken as giving 
a sufficiently accurate representation of 
the tidal forces. It has already been 
shown that constancy of ellipticity anc 
uniformity of velocity are the leading 
considerations, and that the speeds of 
the spheroids are to be expressed by 
means of angles or quantities which in- 
crease at a uniform rate. Accordingly, 
the speeds are now expressed in terms 
of the mean solar time, and of the mean 
longitudes of the moon, of the sun, of the 
lunar perigee, of the lunar node, and of 
the solar perigee—all of which increase 
at a uniform rate. Since the longitude 
of the solar perigee is to all intents a 
constant, there are five variables instead 
of the six of the synthetic method. 

Only three of these variables—namely, 
the time and the mean longitudes of the 
moon and sun—are required to express the 
speeds of the spheroids of the largest 
ellipticity ; whilst the speeds of the less important 
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spheroids require also the longitudes of the moon’s peri- 
gee and node! There are, therefore, three principal 
variables and two subordinate ones, but no advantage is 
taken of this subordination, each spheroid being treated 
by itself. 

Each spheroid, in its passage over the earth corre- 
sponds with regularly alternating tidal forces, which gene- 
rate regular oscillations of the sea of unknown amplitudes 
and retardations. Observation of the tides at any port 
affords the means of determining the amplitude and re- 
tardation of each mode of motion, and, accordingly, there 
are two tidal constants corresponding to each equilibrium 
spheroid. 

The separation of tidal oscillations into some fifteen 


method of analysis and registry, but its advantages for 
the purpose of prediction are less conspicuous. Since 
high and low water are single events arising from a num- 
ber of separate causes, synthesis is essential to prediction, 
and the computation of a tide-table involves the deter- 
mination of nearly four maxima and minima per diem of 
an algebraic expression of fifteen or twenty terms. Dr. 
Borgen, of Wilhelmshaven, has attacked the problem with 
courage and success, but the work remains, and always 
must remain, very laborious. In fact, prediction in the 
harmonic system labours under one great disadvantage— 
it is very expensive. 

Sir William Thomson was so conscious of this disad- 
vantage, that, shortly after his initiation of the harmonic 
method, he suggested that the obstacle might be turned 
by the mechanical synthesis of the separate oscillations. 
It was in 1872, I believe, that he laid down the principles 
upon which a synthetic machine might be constructed. 
Mr. Edward Roberts, of the Nautical Almanac Office, bore 
a very important part in the realization of the idea, and 
the tide-predicting instrument, now in the Indian Store 
Department at Lambeth, was constructed by Légé, under 
his direction. A paper by Sir William Thomson, in the 
sixty-fifth volume of the Transactions of the Institution 
of Civil Engineers, and the subsequent discussion, con- 
tain details of the respective parts played by Sir William 
Thomson, Mr. Roberts, and Messrs. Légé in the realiza- 
tion of the idea. 

The machine cost several thousands of pounds,” and it 
is the only one of its kind. It requires skill and care in 
manipulation, and it has been ably worked by Mr. 
Roberts for the production of tide-tables for the Indian 
Government, ever since its completion. Tables for thirty- 
one ports in the Indian Ocean are now being mechanic- 
ally computed and published annually. 

A whole lecture would be required for a full description 
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given by an arrangement indicated only in the case of 
the lower pulley in Fig. 4. The pulley frame has attached 
to its vertical portion a horizontal slot, in which slides a 
pin fixed to a wheel. If, whilst the drum turns through 
one mean solar hour, the wheel turns through two mean 
lunar hours, the pulley executes lunar semi-diurnal oscil- 
lations. When the throw of the pin and its angular 
position are adjusted so as to correspond with the range 
and phase of the observed lunar semi-diurnal tide, the 
oscillation of the pulley remains rigorously accurate for 
that tide for all future time, if the gearing be rigorously 


| accurate, and with all needful accuracy for some ten years 
| of tide with gearing as practically constructed. The 





of the instrument, and I will confine myself toa diagram- | 


matic illustration of the principles involved. 


being fixed at one end and having at the other end a pen 
which touches a revolving drum. If all the pulleys but 
one be fixed, and if that one executes a simple harmonic 
motion up and down, the pen will execute the same 
motion with half amplitude. if a second pulley be now 
given an harmonic motion, the pen takes it up also with 
half amplitude. The same is true if all the pulleys are 
in harmonic motion. Thus the pen sums them all up, 
and leaves a trace on the revolving drum. When the 
drum and pulleys are so geared that the angular motion of 
the drum is proportional to mean solar time whilst the 
harmonic motions of the pulleys correspond in range and 
phase to all the important lunar and solar tides, the trace 
on the drum is a tide curve, from which a tide-table may 
be constructed. The harmonic motion of the pulley is 


* In actual use the method is partially synthetic, because the ellipticities 
and speeds of all the spheroids of lunar origin are taken as varying to a very 
small extent with the longitude of the moon’s node, which completes its 
circuit in about nineteen years. 

* Sir W. ‘Thomson tells me that with a different sort of gearing the expense | 
of construction may be much diminished. 
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ati : lati l ; | upper pulleys have to be carefully counterpoised, as indi- 
or twenty distinct simple oscillations is admirable asa | 


cated. It has not been found that any appreciable dis- 
turbance is caused by the inertia of the moving parts, 
even when the speed of working is high. It requires 
about four hours to run off a year’s tides. The Indian 
instrument combines twenty different harmonic motions. 
But, notwithstanding its admirable construction, the tide- 
predicting instrument mitigates rather than annihilates 
the disadvantages of the harmonic method. For, besides 
the large initial capital expenditure, the expenses of 
running off the curve, of the measurement of maxima and 
minima, of verification and of printing, are so consider- 
able that the instrument cannot, or at least will not, be 
used for minor ports in remote places. It is, besides, 
not impossible that national pride may deter the naval 
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Fic. 4.—Diagram of tide-predicting machine. 


authorities of other nations from sending to London for 
their predictions. 

There is, then, a want of other methods of forming 
tide-tables, if they can be devised. Now, a tide-table fo 
any port is not necessarily of the kind produced by the 
machine, for such tables may be divided into two classes, 


l | which may be called the general and the special. Ina 
A cord passes over and under a succession of pulleys, 


special table the times and heights of high and low water 
are specially predicted for each day of each future year. 
This is the kind of table furnished by the machine, but 
although it is the table which a sailor likes best, it is too 
expensive for universal use. A general tide-table, on the 
other hand, merely states the law of the tides in such a 
form that, by reference to the Nautical Almanac and a 
little simple arithmetic, a few tides may be quickly com- 
puted for the days required. 

Such tables may be computed once for all, so that the 
expense of producing them is of little importance; they 
may be printed and published along with sailing direc- 
tions, and they serve for all future time. 

General tide-tables have for years past been given 
for places where there is no diurnal tide, and where the 
synthetic method is easily applicable. In such a case the 
sailor finds the apparent time of moon’s transit, and looks 
out in the tide-table the height and interval correspond- 
ing to that time. He.then adds the interval to the mean 
time of moon’s transit, and he has thus obtained the 
approximate time and height of high water. Tables of 
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corrections according to the moon’s declination, moon’s 
parallax, and the time of year furnish him with the means 
of obtaining the correct time and height. 

I do not think, however, that any general tide-tables, 
worthy of the name, have hitherto been made for ports 
with a large diurnal tide, and these are the majority of 
all ports. It is the object, then, of this paper to show 
how such tables may be formed. The tables are, un- 
fortunately, not nearly so short as when the tides are 
simply semi-diurnal, and the expense of computing them 
will be not inconsiderable, but it will be an expense in- 
curred once for all for each port.1. The system proposed 
will not render the tide-predicting instrument less useful, 
but it will fulfil other requirements, and will, I think, 
obviate the disadvantage which seemed inherent to the 
analytic or harmonic method. 

A sketch of the manner in which it is proposed to 
compute these tables, and of their fo.m when completed, 
will now be given. 

In the complete harmonic analysis of the tides there are 
three principal variables—namely, the mean solar time 
and the mean longitudes of the moon and sun; and two 
subordinate ones—namely, the mean longitudes of the 
lunar perigee and node. _ In order to effect a partial 
synthesis of the harmonic spheroids, I introduce the 
conception of a fictitious satellite which moves along the 
equator in exactly the same way as the moon moves along 
the ecliptic, and which coincides with the moon at the 
moment that she is in the equator.” The time is counted 
from the moment at which the fictitious satellite crosses 
the meridian of the place of observation, so that, for each 
high water, time is counted from a different epoch ; thus, 
mean solar time is replaced by the interval since fictitious 
transit : this is the first of the principal variables. The 
second variable is the moon’s phase counted in degrees 
from o° to 360°, or, what amounts to the same thing, the 
excess of the moon’s true longitude above the sun’s. The 
third variable is the time of year, or, speaking exactly, 
the sun’s true longitude. For the subordinate variables, 
the longitude of the moon’s node is retained as one, 
whilst the excess of the moon’s parallax above or its 
defect below its mean value is taken as the other. 

By means of this change of variables, the fifteen or 
twenty true harmonic spheroids may be replaced by three 
semi-diurna]l and three diurnal spheroids, whose ellipti- 
cities vary within very narrow limits, and whose speeds 
over the earth’s surface are nearly uniform. Four of these 
six spheroids are subject to small corrections for the 
variability of the moon’s parallax and for the longitude 
of the moon’s node; and the two remaining spheroids 
should, in strictness, be subject to corrections for the 
sun’s parallax, which are, however, so small that they 
may perhaps be neglected. 

The transition from the equilibrium spheroids to the 
actual oscillations of the sea is made by means of the 
harmonic tidal constants, which are supposed to have 
been found by the reduction of tidal observations. 

Then, for any given time of year I compute the interval 
from fictitious transit to high water, and the height, for all 
phases of the moon ; certain factors are also computed, 
by means of which the nodal and parallactic corrections 
to the time and height may be found. 

If these computations were made at frequent intervals 
of the year and of the moon’s phase, we should have the 
desired general tide-table, but it would not be given in 
a very convenient form, because the time of fictitious 
transit is not given explicitly in the Wautical Almanac. 

The next step is, therefore, to find formulz for the 
interval of time between a fictitious transit and a moon’s 
real transit, and for the moon’s phase in terms of the 


_ 7 I believe that it may cost about £50 to compute my table, but it is 
impossible as yet to give any precise estimate. 

“ 'The rigorous definition of the fictitious satellite is that its right ascension 
is equal to the moon’s true longitude measured in her orbit. 
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time of moon’s transit. By means of these formule the 
tables are transformed, so that we get a table of intervals 
after moon’s transit arranged according to the hour 
of transit. The table resembles that in use in the syn- 
thetic method, save that we have not to consider the 
moon’s or sun’s declinations, and that there are only two 
correctional tables; it is necessary, however, to compute 
for all times of year. 

I had hoped that short tables computed at intervals of 
a month would have sufficed for practical purposes, but 
when the diurnal tide is large, the changes in the height 
and interval are so abrupt and so large that a skeleton 
table would give very inaccurate results, unless used with 
elaborate interpolation. We canclearly not expect sailors 
to use tables of double entry, in which interpolation 
to second and even third differences is required, and 
indeed all interpolation is objectionable. I therefore 
propose that the tables shall be made so full as to 
obviate interpolation; tables for about every ten days, 
and for every 20m. of moon’s transit, seem to satisfy the 
requirements of the case. 

The computation would run to a great length if the 
calculation had to be made in full, but it is fortunately 
possible to reduce the work to a great extent. 

It appears that the height, interval, and corrections for 
any tide occurring after a moon’s transit at any hour and 
at any time of year, are nearly identical with the same 
quantities for the tide occurring after a moon’s transit 
twelve hours later and six months later. Thus the tables 
need only be formed for the half instead of for the whole 
year. Further, it is found to give an adequate insight 
into the law of tide, if the computations are actually made 
for each month and for each hour of transit. Since there 
are six months and twenty-four hours of transit, the com- 
putations are made for 144 heights, intervals, and cor- 
rectional factors. There are other artifices by which the 
work is abridged, but into which I will not enter. 

The interpolations necessary for the completion of the 
tables for every 20m. of moon’s transit, and for every 
ten days, may be made with sufficient accuracy by means 
of curves. Although this work is tedious, it is better to 
throw it on the professional computer, who does it once 
for all, rather than on the sailor, who would do it piece- 
meal and many times over on various occasions. It has 
occurred to me that the most succinct form in which the 
final results could be published would be by means of 
these curves without tabulation, but ten or twenty pages 
of a book convey the information in a much more port- 
able form than an atlas of curves, so that I am doubtful 
of the advisability of the graphical form of tabulation. 
I may here remark that although the general tide-table 
is primarily intended for use in the general form, it may 
also be used for the computation of a special tide-table 
without heavy expense. 

Such a piece of work as this can only be deemed 
complete when’ an example has been worked out to test 
the accuracy of the tidal prediction, and when rules have 
been drawn up for the arithmetical processes, forming a 
complete code of instructions to the computer. 

I chose the port of Aden for the example, because its 
tides are more complex and apparently irregular than 
those of any other place which, as far as I know, has 
been thoroughly treated. The tidal constants for Aden 
are well determined, and the annual tide-tables of the 
Indian Government afford the means of comparison 
between my predictions and those of the tide-predicting 
instrument. The arithmetic of the example was long, 
and the plan of marshalling the work was rearranged 
many times. An ordinary computer is said to work best 
when he is ignorant of the meaning of his work, but in 
this kind of tentative work a satisfactory arrangement 
cannot be attained without a full comprehension of the 
reason of the methods. I was, therefore, very fortunate 


in securing the enthusiastic assistance of my friend Mr. 
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Allnutt, and I owe him my warm thanks for the laborious 
computations he carried out. After computing fully half 
of the original tables, he made a comparison for the 
whole of 1889 between our predictions and those of the 
Indian Government. 

The theory of the several methods of tidal prediction 
has hitherto taken up all our attention, and the reader 
will naturally be interested to know what degree of 
accuracy is attained by all this labour. 

Captain Wharton has kindly supplied me with a com- 
parison between the predictions, made by the synthetic 
method, for Portsmouth, and the curves registered by the 
tide gauge for the month of August 1886. 

I find that the errors are as follows :— 





Time Height 
Magnitude of No. of Magnitude of No. of 
error. cases. error in inches. cases. 
m. m. 

oto 5. 25 eo %, 4% «.. 16 
5toro ... 21 4, 5,6 16 
IO tols ... 10 Lae « we 
17 I mae « ws Se 
32 I ia ws 8 
— 16... I 

58 18... I 

58 


The table of errors in the height, however, gives much 
too favourable an impression of the success of the pre- 
diction, for the prediction is so generally higher than the 
actuality, that the mean of all the predictions is 54 inches 
higher than the truth. 

I find that the probable error in the time is 4m. ; that 
is to say, half the actualities fall within 4m. on each side 
of the prediction. Again, allowing 6 inches for the sys- 
tematic error in the heights, I find that the probable 
error in the heights is 34 inches. The average amplitude 
of oscillation of sea-level at spring tide (or the spring 
rise) is 13 feet 6 inches, and at neap tide (or the neap 
range) is 7 feet 9 inches. ‘The errors in height are there- 
fore not considerable compared with the total changes. 

Let us next consider a case where the predictions were 
made by the tide-predicting machine. Colonel Baird sent 
me some time ago a comparison, made in the office of 
the Survey of India, between the Aden predictions and 
actualities for the year 1884.! 

Taking the month of January as probably a fair sample, 
I find that the errors of the 57 high water predictions of 
that month were as follows :— 


Time | Height 

Magnitude of No. of Magnitude of No. of 
error. Cases. error. cases. 

m. m. In, 
6.4 «a o.. as * 
Steoto.. «. 2% ire . 7 
mee... «a 3 6 + oe 
Oe oi Sat ae a «5 
Me am ae Gn. 8 io 7 
— 5 ee. o «se & 
57 - 
57 


Mr. Allnutt determined the probable errors in time 
and height of the 698 high water and 698 low water 
predictions for the whole year, and found + 4m. in time, 
and + 2 inches in height, for both high and low waters. 

On account of the magnitude of the diurnal tide at 
Aden, it is useless to state the spring rise of water, but 
about spring tide the range from high water to low 


" I have recently learnt that the method of comparison in use at that time 
was such that there was a bias in favour of the prediction. It is not easy to 
read the time of high water on a tide-curve with accuracy, and previous 
knowledge of the predicted time gives the observer a bias in favour of a par- 
ticular reading. This faulty method of testing the predictions has long 
since been superseded 





NO. 1122, VOL. 43] 


water often amounts to 6 feet 6 inches or 7 feet. Hence, 
we may consider that an error of 1 inch at Aden has 
about the same relative importance as 2 inches at Ports- 
mouth. Although the tidal constants of Aden were not 
so well determined in 1884 as they are now, I think the 
Aden predictions are better than those at Portsmouth— 
at least if the month of August 1886 is a fair sample of 
the latter port. It is fair, however, to state that the dis- 
turbance due to the irregular winds of our latitudes is 
very considerable at Portsmouth ;! whereas the effects 
of the regular day and night breezes which occur at such 
a place as Aden are included in the tide-table. 

It is a remarkable fact, at once creditable to the Indian 
Government and discreditable to all others, that the tides 
round the enormous range of coast of the Indian Ocean 
are better known than over any other area in the world. 

Finally, let us consider our general tide-table, which 
has as yet only been worked out for high water at Aden. 
For the purpose of comparison, I computed a tide-table 
from March 10 to April9, and from November 12 to 
December 12, 1884. In these periods there are 117 
actual high waters, and one evanescent high water. 
Where a tide is evanescent—that is to say, when there is 
no rise of water—the general tide-table necessarily assigns 
a definite time for high water, although the rise of water 
may be wz/. The following table classifies the errors 
of the (retrospective) predictions, without reference to 
signs :— 








Time Height 
Magnitude of No. of Magnitude of No. of 
error. cases. error. cases. 
m. m. In. 
Se Su cs 3 oa aw wae 
See... «. I = 42 
BOtO ES... .«. 23 2 . 26 
ioge... .. 30 D ine 17 
20 to 25 ... 7 can 3 
25 to 30 ... 3 1. 5 
39 to 46 ... 4 a xe I 
es I Daa ae. oe 
Evanescent I Evanescent... I 
118 ¥118 


Omitting the cases of evanescence and of 108m. (which 
will be shown to be justifiable), the probable errors are 
$m _ in time,’ and 1°4 inches in height. 

When the rise from the higher low water to the lower 
high water is wz/, there is evanescence, and when that 
rise is small there is approximate evanescence. 

I have accordingly examined the 24 cases in which the 
time-error is greater than 15m. (there being two cases of 
15m. error exactly), and the following table gives the 
results :— 

Rise from L.W. 

to 
Nil ... ... «.. (Evanescence) 
OU. sac. ues cee, SO 
6in. toIlin, ... 22, 22, 39, 44, 46m. 
14in. to18in. ... 16, 17, 22, 28, 29, 40m. 
19 in. to 29 in. ... 16, 18, 18, 18, 19, 19, 20, 21, 21, 22, 22m. 
S368. .. ... Sm 


Time errors. 


When we consider that the rise often amounts to 7 feet, 
all these tides, excepting the last, must be considered as 
approximating to evanescence. I suspect that the last of 
these errors must have been due to wind. 

We have seen in Fig. 2 the sort of hang there is in the 
water in the case of an evanescent tide, and, accordingly, 


2 [ have no space to discuss another aspect of tidal prediction—namely, the 
influences of w.nd and weather on the tides; this is in itself a subject of 
considerable magnitude, and one which is not yet completely understood. 

2 There are circumstances connecied with the alleged time-actuals for 
November 1884, which appeared to demand further inquiry, and I wrote to 
India accordingly. Colonel Hill, R.E., has now sent me a re-measurement 
of the tide-curves, but it is not possible to complete the examination of the 
results in time for this paper. r may state, however, that the comparison Im 
the text leads to a substantially correct estimate.—/arch 20, 1891. 
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in approximate evanescence an error of half an hour, or | a work undertaken in hope, rather than founded on ex- 


even an hour, is quite insignificant. 

If these 24 cases be subtracted, the probable error in 
the time falls to 7m. 

These retrospective calculations are distinctly better 
as regards height than those of the Indian Government, 
but are worse in the times. It is proper, however, to 
remark that better values of the tidal constants were used 
than were accessible in 1884. 

The comparison between our predictions and the 
Indian ones made for the whole of 1889 by Mr. Allnutt, 
led to conclusions very similar to those just explained. 

It may be concluded from these comparisons that 
highly satisfactory tide-tables may be made from our 
general tide-tables, when the tidal constants are accu- 
rately known. 

If the general tide-table were computed in the full form, 
both for high water and for low water, it would cover 36 
pages of rather small type. But at many places it may 
not be thought worth while to proceed to the full degree 
of accuracy. If the computation were made for every 
half-hour of moon’s transit, and for every fortnight, the 
table would be reduced to 16 pages ; and if high waters 
only were given, to 8 pages. 

I believe, however, that this is not the direction in 
which abridgments may be best made, but that it would 
be more advantageous to drop some of the corrections. 
Thus the correction to the height, which depends on the 
longitude of the moon’s node, and a certain small correc- 
tion to the time, which depends on a portion of the 
equation of time (of which no mention has been made), 
might be dropped without much loss of accuracy. If the 
tables are still supposed to be half-hourly and fortnightly, 
these omissions might reduce them to 6 pages. At some 
ports a rough high water tide-table might even be con- 
tained in 2 or 3 pages, but in this case it might be neces- 
sary to add a warning of the possibility of sensible error 
in the times and heights of the lower high water. 

The question of how far to go in each case will depend 
on a variety of circumstances. The most important con- 
sideration is, 1 fear, likely to be the amount of money 
which can be spent on computation and printing ; after 
this will come the degree of desirability of a trustworthy 
tide-table, and the accuracy with which the tidal con- 
stants are known—for it is obviously useless to forma 
nominally accurate tide-table from inaccurate values. 

My aim has been to reduce the tables to a simple 
form, and if, as I imagine, the mathematical capacity of 
an ordinary ship’s captain will suffice for the use of the 
tables, whether in full or abridged, the principal object 
in view has been attained. G. H. DARWIN. 


THE PHOTOGRAPHIC CHART OF THE 
HEAVENS. 

UFFICIENT time has elapsed since the dismissal of 
the International Congress to permit a deliberate 
view to be taken of the results of the meeting, and to de- 
termine how far the prospects of the photographic chart 
have been improved by the resolutions which the Com- 
mittee has entered on its minutes. But there is the 
preliminary consideration, that it is now four years since 
the scheme was definitely conceived and resolved upon. 
Have those four years been profitably employed? Doubt- 
less the initiatory steps, such as procuring the necessary 
instruments, and acquiring facility in their use, as well as 
a knowledge of their capacities, have occupied a longer 
time than was originally anticipated, but seen in the light 
of a fuller experience the completion of so many details in 
a shorter time was not warranted. It is a matter of 
legitimate congratulation that all the participating Obser- 








perience, is moving surely and certainly to a successful 
issue, and strictly on the lines originally contemplated. 
The early resolutions of the Committee were not guided 
by trial and practice, and it is fortunate that so little has 
had to be altered, and that the scheme in its integrity 
remains practically as it was conceived. The words with 
which Admiral Mouchez closed the Conference on the 
fourth day of debate happily described the situation, and 
the attitude of the various members of the Committee. 
“You have had to treat difficult questions,” said he; 
“you have treated them without reference to any other 
thought than that of truth, and the progress of science. 
Divergences of views have exhibited themselves as to the 
means to be employed, never as to the end to be attained. 
These divergences were inevitable; they were even 
necessary ; they have only made us see the questions in 
a clearer light, and have never disturbed the cordiality of 
your relations. The unanimity which has marked your 
final decisions is a certain pledge of ultimate success. It 
is in this conviction that I declare the Conference of 1891 
closed, and the work of the photographic chart of the 
heavens commenced.” 

The keynote of one of these “ divergences of views ” 
was struck by the Admiral himself in his opening ad- 
dress, and the subsequent debate led to the exhibition of 
considerable excitement on the part of individual members 
of the Committee, which has been commented on else- 
where. It is well known that under the auspices of the In- 
ternational Committee it is proposed to effect two objects, 
each very desirable in itself. One of these, the one which 
really called the Committee into existence, is the photo- 
graphic representation of the present condition of the 
heavens, in which shall be delineated stars which, under 
a certain definition, are called the fourteenth magnitude. 
The other. a more recent thought, is the preparation of a 
catalogue in which shall be exhibited the co-ordinates of 
stars down to the eleventh magnitude, on the scale of Arge- 
lander’s zones. The question arose, as Admiral Mouchez 
pointed out, whether these two distinct and separate 
objects should be proceeded with far7 fassu, or whether, 
since a shorter time would be sufficient to furnish the 
plates from which the catalogue would be deduced, it was 
desirable that the data for the catalogue should be sup- 
plied before the more arduous undertaking of the chart 
plates should be commenced. Admiral Mouchez, in his 
opening address, clearly indicated the advisability of the 
latter method of proceeding, and adduced very excellent 
arguments for such acourse. A catalogue, as he remarked, 
is immediately useful, and is a want among astronomers 
of the present day, whereas the chart is really intended 
for the benefit of future astronomers, who will value it the 
more in proportion to its completeness. Further, there 
are reasons to believe that the duration of exposure 
necessary to secure, on the negative, a black measurable 
image of a star of the fourteenth magnitude, will be 
much longer than has hitherto been anticipated, and that 
consequently a much greater expenditure of time will be 
necessary for the production of the plates than has gene- 
rally been imagined. If, then, the two series of plates are 
obtained simultaneously, the shorter exposure plates will 
be injudiciously delayed, and the manufacture of the 
catalogue cannot be proceeded with +till the chart plates 
of long exposure are completed—a course manifestly to 
the detriment of the present condition of astronomical 
science. On the other hand, if by co-operation the series 
of negatives of short exposure be secured in about two 
years, which is quite possible, the hands of astronomers 
will be great!y strengthened by the welcome which will be 
accorded to the catalogue, and they will be encouraged 
to undertake the more onerous part of the work. Addi- 
tional experiments and information could be collected, 
and it is not too much to hope that some improvement 
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vatories are adequately and similarly equipped, and that | in the preparation of photographic films might secure 
' 


NO. 1122, VOL 43] 








616 





additional sensitiveness, and so facilitate and abridge the 
operations. 

It is evident that here the lines of cleavage are saliently 
marked. It was inevitable that some members would 
feel themselves definitely pledged to the chart, and 
nothing but the chart; while others, looking to the 
applicability of photography to the rapid registration of 
stars, and the accuracy with which their places can be 
determined, would see greater immediate advantages to 
be drawn from the compilation of a catalogue, and would 
endeavour to divert the energies of the Committee into 
that particular channel. 

The debate which followed was interesting, but turned 
mainly on the points indicated above. The Astronomer- 
Royal, who had not heard, but was probably acquainted 
with, the views of Admiral Mouchez, maintained the 
principle of the chart in its integrity, and this he could do 
the more boldly since he advocated but a very moderate 
exposure as sufficient to secure the impression of stars of 
the fourteenth magnitude. He admitted that, on nights 
when the sky was not wholly fine, it might be advan- 
tageous to take plates of short exposure, suitable for the 
catalogue, but that the general principle to be observed 
was, to take the short and long exposed plates, the one 
directly after the other, in order to avoid the frequent 
adjustment of the equatorial to the particular part of the 
sky to be photographed. Moreover, the Astronomer- 
Royal urged, and the force of the argument cannot be 
denied, that the Government funds had been granted 
with the special view of procuring the chart, properly 
so called, and that a breach of faith would be involved in 
urging forward any other work with instrumental means 
so provided, till that for which the grant was allowed 
was completed. 

The proposal in favour of immediately proceeding with 
the catalogue plates found an able advocate in Dr. Gill, 
who, however, urged his entire devotion and loyalty to 
the completion of the chart as originally conceived. He 
reiterated the points that Admiral Mouchez had so clearly 
put in his opening address; and in addition, that it was 
undesirable to embark upon a work of unknown magni- 
tude and extent, seeing that one ready to the hand, which 
equally involved the construction of a chart, called im- 
peratively for their attention. Captain Abney had pre- 
viously pointed out a method by which he believed the 
sensitiveness of the emulsion and the measurability of the 
images could both be improved, and Dr. Gill seized this 
point to urge on the Committee, with the weight due to 
his experience in this department of astronomical photo- 
graphy, the necessity of longer delay and further experi- 
ments. Other members of the Committee, with more or 
less originality, repeated these arguments, and in the 
hopelessness of arriving at a decision the President (M. 
Bakhuyzen) adjourned the debate, in the hope that re- 
flection and informal interchange of opinions might 
disclose a sodus vivendi. 

The method pursued in this discussion has been dealt 
with at length because it is typical of the procedure that 
was adopted whenever it seemed impossible to arrive at 
a unanimous vote. In this case the expectation of the 
President was not disappointed. An informal meeting of 
several members of the Committee was held before the 
next séance, and the following resolution was drafted, which 
was Carried without discussion and without dissent :— 

“The work undertaken by the Congress of 1887 com- 
prises two series of negatives made with different ex- 
posure: the permanent Committee, whilst recommending 
to observers to urge forward, with the greatest possible 
diligence, the execution of the negatives of the second 
category (negatives destined for the construction of a 
catalogue) is of opinion that they ought also to profit by 
the greatest possible number of fine nights to take 
negatives of long exposure for the first series (those of 
the chart).” 
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The resolution thus carried happily combines all sec- 
tions of the Committee in a common work, and though 
the execution of either the chart or the catalogue was 
never really jeopardised, it is certain that both will go 
forward with greater alacrity and harmony on the part of 
all concerned. 

In the early days of the scheme, members talked very 
glibly of the fourteenth magnitude, though not recklessly, 
for they were cautious to couple it with a definition, the 
accuracy of which may be now impugned, but which at 
the time sufficiently limited the acceptation. It was 
assumed, though possibly on insufficient evidence, that 
the exposure of a plate two and a half times that of a given 
exposure would insure the impression of one additional 
magnitude. This point has been submitted to further 
experiment, and it was shown at the Congress, princi- 
pally by Dr. Scheiner, of Potsdam, that this law did not 
hold. The time required for the impression of stars 
brighter than the ninth magnitude is so short that there 
is a very great difficulty in determining it accurately. 
Dr. Scheiner had therefore, with a view of settling this 
question, carried out a series of experiments under 
various conditions— 

(1) By employing plates of low sensibility. 

(2) By covering the object-glass with a gauze screen 
having a very fine mesh. 

(3) By reducing the aperture of the object-glass to 
nine centimetres, and employing both rapid and slow 
plates. 

The result at which he has arrived after these experi- 
ments, the most complete that have been made, is that 
by multiplying the time of exposure by two and a half,a 
whole magnitude is never gained, but only a half or seven- 
tenths of a magnitude, and that consequently to obtain 
the fourteenth magnitude an exposure of seven hours 
would be necessary. Some objections may be raised to 
the method in which the magnitudes were determined by 
Dr. Scheiner, particularly to the result deduced from 
counting the stars. On a plate which he had exposed for 
eight hours he found impressed only 5689 stars, whereas 
it might have been anticipated that there would have 
been 10,566 stars. The argument drawn from the 
numbers counted might be valid if applied to a large por- 
tion of the sky, but on the small district covered by one 
plate various causes might operate to invalidate the law. 
Taking Dr. Scheiner’s results, however, as they stand, 
the chart of the fourteenth magnitude is rendered im- 
possible, and the Committee felt it necessary to adopt a 
method of proceeding which would render the chart not 
only possible, but should secure uniformity, and also per- 
mit of the scheme being carried out within a reasonable 
time. 

By the kindness of the Paris authorities in forwarding 
early proof-sheets of the froces-verbaux, we are enabled 
to put before our readers a rigorous translation of the 
resolutions which the Congress has adopted, with unani- 
mity, to this end. 

“With the view of enabling observers to pass in a 
uniform and certain manner from the ninth magnitude of 
Argelander to the eleventh, which it is sought to obtain 
on the negatives destined for the catalogue, a Commission 
(consisting of MM. Christie, Henry /réves, Pritchard, and 
Vogel) will distribute among the participating Observa- 
tories, screens, having a metallic webbing, absolutely 
identical for all the Observatories. These screens, placed 
in front of the objective of the photographic telescope, 
will diminish the brilliancy of a star by two magnitudes, 
and in the determination of the diminution of magnitude, 
the Commission will adopt the coefficient 2°512 for the 
ratio between two consecutive magnitudes.” . 

Since there is no difficulty by various photometrical 
methods in determining the magnitude of a number of 
stars of the ninth magnitude, every Observatory will, 
with strict uniformity, be able to insure on its plates the 
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impression of stars of the eleventh magnitude. And, in 


order to insure a reasonable limit of exposure for the | 
chart plates, and to avoid any ambiguity which the em- | 


ployment of such a term as the fourteenth magnitude 
might produce, the Committee has further passed the 
following resolution :— 

“The Committee indicates forty minutes as the dura- 
tion of exposure for the negatives destined to form the 
chart, in the mean atmospheric conditions of Paris, and 
with plates prepared by the firm of Lumitre, which are 
at present in use at Paris. 

‘“‘The Commission mentioned above will forward to 


MM. Henry a screen, by means of which they will de- | 


termine the time (¢), expressed in minutes, required to 
form impressions of stars of the eleventh magnitude, 
starting from the ninth magnitude of Argelander. Then, 
for all observers who will be furnished with an identical 


screen, the ratio . will be the factor by which the time 


of exposure necessary to give the eleventh magnitude is 
to be multiplied, in order to obtain the stars of the 
feeblest magnitude for the chart.” 

If the Congress had done nothing more than adopt 
these two resolutions, the meeting would have been 
justified. They not only render possible, but really insure, 
the execution of both the chart and the catalogue. In 
addition, however, much good work was done, both as 
concerns the method of measurement of the plates and 
the arrangements for effecting the meridian observations 
of the “¢éocles de repire.” There is, too, left on their 
minutes this further important resolution :— 

“Concerning the method of reproduction of the stars 
for the chart, only purely photographical processes shall 
be employed, to the exclusion of all other processes which 
demand the intervention of manual labour.” 

The names of Captain Abney and M. Cornu are added 
to those of a previously existing Committee to settle the 
details of the process. 

It is anticipated that the metallic screens will be dis- 
tributed among the various Observatories in less than two 
months. In the meanwhile each Observatory is at liberty 
to proceed at once with the catalogue plates, care being 
taken that stars of the eleventh magnitude are impressed. 
In this sense, Admiral Mouchez’s words are to be under- 
stood when he declared the work of the photographic 
chart of the sky commenced. 


MAGNETIC ANOMALIES IN FRANCE? 
By M. MASCART. 
[ Zranslation.] 


‘THE first magnetic observations made in France by 

M. Moureaux, in 1884 and 1885, at not more than 
80 stations, only enabled us to sketch the magnetic 
characteristics of the country in their broad features. 
Nevertheless, these first results were sufficient to detect 
certain anomalies, which are independent of the well- 
known irregularities which occur near rocks of volcanic 
origin, and which show no trace of the uniformity which 
is generally supposed to exist elsewhere. It was there- 
fore necessary to multiply the stations in order to obtain 
a representation of the facts, which, if not absolutely 
correct, should be at least substantially accurate. 

We therefore propose to cover France with a much 
closer network, which shall include about 600 stations 
properly distributed. Upto the present the north and 
the north-west, or, rather, the districts penetrated by the 
Chemins de Fer du Nord et de l’Ouest, are nearly 
completed, together with the region which extends south- 


! * This article is a *ésusé of acommunication made by M. Mascart to the 
British Association at Leeds. 
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wards from Paris to the Loire. The number of stations 
is now over 200. The following is a description of the 
first results of these new investigations. 

The map of the isogonal lines, in the district under 
consideration, discloses two principal anomalies, the one 
in Brittany, the other in the immediate neighbourhood of 
Paris. The first of these, discovered by M. Moureaux 
in the year 1886, has not as yet been fully studied. It is 
still necessary to observe at some points between Pontivy 
and Morlaix, and along the coast line between the mouth 
of the Loire and the bay of Douarnenez. Nevertheless, 
it is beyond question that a centre of disturbance exists 
near Pontivy, where the declination, which has been 
determined twice, with the interval of a year between the 
two observations, is less than at Ploérmel, which is 90 
kilometres to the east. To the west of Pontivy, the 
isogonals are bent towards the north-west, and are drawn 
together near Morlaix. They next run south, or even 
south-south-east, thus roughly imitating the form of the 
coast-line of Brittany. It is possible that when the 
survey of this district is completed, the primitive rocks 
which occur in it will serve to explain the peculiarities 
which observation has brought to light. It is therefore 
unnecessary to discuss it fully at present. 

The second anomalous region, however, is of special 
interest, on account of the nature of the soil. The atten- 
tion of M. Moureaux was called to it by the results which 
he obtained at Chartres on June 22, 1889. Other obser- 
vations, made both in this town itself and at various 
other places in the district, have confirmed the accuracy 
of the first measurements, and have led the observer to 
study the phenomena in detail in order to discover the 
magnitude and extent of the anomaly. 

According to the provisional map of the true isogonals, 
the direction of the lines of equal declination only becomes 
approximately uniform towards the northern boundaries 
of France. Irregularities can be detected even in the 
latitude of Amiens, which extend as far as the Ardennes. 

The isogonal of 15° 20’, which passed through Paris on 
January 1, 1890, instead of extending towards Orleans, 
bends to the south-south-east as far as Gien, then doubles 
suddenly on itself, running north-west to Houdan, which 
is west of Paris, and finally resumes a southerly course 
on the geographical meridian of Chartres. The isogonals, 
drawn for every 10’ of declination, have all the same 
shape, from the English Channel as far south as the 
network of stations at present extends—that is, to near 
Cosne ; and this conclusion is justified by a large number 
of concordant observations. 

If the map of the true isogonals is compared with that 
in which the isogonals are assumed to be regular in form, 
we can deduce for every station the difference between 
observation and theory; and if the points where these 
quantities have the same value are connected, we obtain 
a map of the isanomalous curves of the declination. 

A zone, corresponding to an excess of declination, ex- 
tends on this map from the shores of the Channel (Dieppe) 
as far as the Loire (Cosne), and increases in intensity 
towards the south. The excess is 14’ at Neufchatel-en- 
Bray, 19’ at Nantes, 24’ at Chevreuse, 30’ at Gien, and 
36’ at Cosne. The northern extremity of this zone ex- 
tends towards the east to the neighbourhood of Laon, 
where the excess is still 7’, Immediately to the west of 
this zone there is another, almost symmetrical with it, 
which corresponds, however, to declinations of less than 
normal value. Like the first, it increases in intensity 
towards the south. The discordance is —6’ near the 
mouth of the Seine, —8’ at Evreux, -10' at Dreux, 
—13' at Epernon, —18’ at Orleans. Thus, contrary to 
all expectation, the declination is less at Orleans than at 
Montargis and Gien, less at Epernon than at Paris. 

The facts are consistent with the view that the north 
pole of the needle is attracted from both sides towards a 
line which passes through or near Fécamp, Elbeuf, Ram- 
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bouillet, and Chateauneuf-sur-Loire, making an angle of 
from 25° to 30° with the geographical meridian. The 
maps of the other elements also show effects along this 
line, viz. an increase in the dip, and a decrease in the 
horizontal force. 

On comparing this anomaly with a geological map, we 
find that it extends exclusively over calcareous and creta- 
ceous svils. In the region under consideration, the 
isogonals also present a regular deformation, which is 
not found over rocks of a kind to produce local effects 
on the compass. In the latter case the results are dis- 
cordant, and it is seldom possible to represent them by 
curves. The totally unexpected phenomenon brought to 
light by this first series of observations seems due to 
some more general cause, the nature of which has yet to 
be determined. Before attempting an explanation, it 
will, no doubt, be necessary to study it more completely, 
and to extend the network of stations southwards. The 
irregularities in the isomagnetic lines which Messrs. 
Riicker and Thorpe have discovered in the south of Eng- 
land seem to be connected with those which M. Moureaux 
has observed in France. 


ON A POSSIBLE CONNECTION BETWEEN THE 


NATURE 





RIDGE | 


LINES OF MAGNETIC DISTURBANCE IN ENGLAND | 


AND FRANCE. By A. W. RUCKER. 


The possible connection between the 


French and | 


English surveys, referred to by M. Mascart, can only be | 
appreciated in view of facts which have been brought to | 


light in the magnetic survey of the United Kingdom. It 
may therefore be desirable that a few lines should be 
added as to the phenomena observed on this side of the 
Channel. 


The most salient feature in the magnetic constitution | 


of the south of England is the existence of a ridge line 
(z.e. a line towards which the north end of the needle is 
attracted) the direction of which coincides generally 
with that of the Paleozoic axis. It runs through South 
Wales, passes thence to the valley of the Thames, and 
deviates to the south through Kent. 

Near Reading the disturbance reaches a local maxi- 
mum, and from this point a spur is thrown off, which 
passes due south to the Channel. In the maps which 


illustrate the magnetic survey of Dr. Thorpe and myself, , 


it is shown entering the sea near to, but a little to the 
west of, Selsey Bill. 


If the direction of the ridge line described by M. Mas- | 


cart as passing through Rambouillet, Elbeuf, and Fécamp, 
be prolonged, it cuts the English coast near Portsmouth. 

Putting aside, therefore, all other considerations, we 
may at the very least conclude that as the directions of 
the English and French ridge lines intersect in the 
Channel, they may possibly be connected. There are, 
however, various arguments which increase the prob- 
ability of the connection. 

We have traced in the United Kingdom two main 
ridge lines which run through districts covered by sedi- 
mentary rocks, and where, therefore, the source of 
attraction, if due to rocks, must be deep seated. In both 
cases the general directions of the lines remain unchanged 
for iong distances. 

A line, about 150 miles long, drawn from St. Bride’s Bay 
to Kew would fairly represent the direction of the main 
magnetic ridge in the south. 

Two lines, each 75 miles long, drawn from Wainfleet 
to Market Weighton, and from Market Weighton to 
Ribblehead, would fairly represent the main features of 
the ridge line which runs from the Wash to South-east 
Yorkshire, and thence to Craven. They display, in fact, 
the same kind of continuity of direction as is shown by 
many mountain ranges. From Chateauneuf to Fécamp 
the ridge line follows an easy curve for 150 miles. The 
three most northerly stations lie nearly on a straight line 
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100 miles long, and it is quite in accord with what has 
been observed elsewhere that this general direction 
should be preserved for another 80 miles across the 
Channel. There are very similar magnetic indications 
that the Palzozoic axis extends across the Irish Channel, 
where it is 60 miles wide, 

If this be so the direction of the French ridge alters 
when it approaches the English coast. 

This might be expected. M. Moureaux finds that the 
magnetic disturbance diminishes as the latitude increases, 
and the disturbances in South Sussex and Hampshire are 
at all events not greater than those he finds in the north 
of France. 

The declination disturbances at Neufchatel-en-Bray 
and near the mouth of the Seine are -+ 14’ and — 6’ re- 
spectively ; at Worthing and Ryde they are + 8’ and — 10. 
When the line of the North Downs is passed, the pheno- 
mena are complicated by the meeting of the two lines of 
disturbance which run east and west and north and 
south respectively. That a locus of centres of at- 
traction of diminishing intensity should be diverted by 
approach to another well-marked ridge line is a priori 
probable. 

If, however, we take a further step, and attempt to seek 
a physical cause for the facts, it is noticeable that the 
English and French lines of disturbance meet a little to 
the east of the Isle of Wight, and almost in the prolonga- 
tion of the great fault which traverses that island. 

On the whole, there appears to be good reason to 
believe that the ridge line which is thrown off from the 
Palwozoic axis at Reading crosses the Channel, and is 
continued for 150 miles and for an unknown distance 
beyond into the heart of France. The magnitude of the 
declination disturbance at Cosne (the most southerly 
point to which it has been followed) is 36’. This is 
greater than any disturbance hitherto observed in Eng- 
land, and is surpassed only by those obtained in Scot- 
land and Ireland relatively near to basaltic rocks. The 
largest similar disturbances in England were found at 
Melton Mowbray and Loughborough, on good ground, 
but not far from the igneous rocks o: Charnwood Forest. 
M. Moureaux’s future investigations will, therefore, be 
followed with interest on this side of the Channel. Valu- 
able evidence may be gained as to the causes of these 
disturbances when the clue he is following southwards 
has been followed to the end. 





NOTES. 

At the next evening meeting of the Zoological Society, on 
Tuesday, May 5, a special conference on the fauna of British 
Central Africa will be held, in order to encourage the new 
Commissioner, Mr. H. H. Johnston, C.B., and his asso- 
ciates in their exploration of that country. The subject will be 
introduced by the Secretary, but many other members are ex- 
pected to take part in thediscussion. Mr. Johnston has already 
left for Nyassaland, but his naturalist, Mr. Alexander Whyte, 
and his Chief of the staff, Mr. B. L. Sclater, R.E., are expected 
to be present at the meeting. 


AN important addition has been made to the Zoological 
Society’s living collection in the shape of a fine adult specimen of 
the Lesser Orang (Simia moric) which has been received as a 
present from Commander Ernest Rason, R.N. The Lesser 
Orang was discriminated from the larger and more common form 
by Sir R. Owen as long ago as 1836, but this is the first example 
of it that has been acquired alive. It inhabits the swamps at 
the mouth of the Sarawak River in Borneo, where it is known 
to the natives as ‘‘ Mias Kassar.” An interesting account of 
its habits was sent home by the late Sir James Brooke in 1836, 
and was published in the Zoological Society’s Proceedings 
for that year. The Lesser Orang is «distinguishable from the 
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larger Orang by its smaller size and by the absence of callosities 
on the face. The present specimen has been lodged in the 
Ant-eater’s House, next door to the compartment occupied by 
Sally,” the bald-headed Chimpanzee, which has now lived 
seven years and six months in the Society’s Gardens. 


THE annual meeting of the Royal Society of Canada opens at 
Montreal on Wednesday, May 27, the sessions being held in 
the buildings of the McGill University. There will be the 
usual local excursions, receptions, and entertainments, in addi- 
tion to the more serious work of the week. The Allan Line 
issues return tickets at £20 to £30, the Dominion Line at £16 
to £30, and the Beaver Lineat £16 to £18. The Committee 
are engaged in the preparation of a hand-book for gratuitous 
circulation among intending visitors, which will include an 
historical account of the Society, together with other interesting 
scientific and local information. 


THE hand of Fate has been heavy of late upon the secretariat 
of the Reale Istituto Veneto. The Secretary has been seriously 
ill, the Vice-Secretary absent from heavy domestic calamity, and 
now Signor G. Berchet, who has been nominated by the Pre- 
sident to undertake the secretarial work fro tempore, communi- 
cates to the Correspondents of the Istitute the death of Prof. 
Giovanni Bizio, an eminent member, who was formerly Secretary, 
and held that office for seventeen years. 


THIs evening, a conversazione will be given by the Royal 
Microscopical Society. 


THE Council of the City and Guilds of London Institute has 
issued its Report for the year 1890 to the Governors. It is to 
the electrical department that the greatest number of students 
have been attracted both at the Central Institution and at the 
Technical College, Finsbury. At both Colleges this department 
is overcrowded, and the Council is able to state that all those 
who completed their course at the end of last session have ob- 
tained employment. Unfortunately, the success of the electrical 
department has been to some extent achieved at the expense of 
the chemical department. ‘‘ The great impetus which has been 
given of late years to the use or application of electricity,” says 
the Council, ‘‘has made this branch of industry particularly 
attractive to young men in choosing their profession. There is, 
however, as great a want and as great scope for well-trained 
technical chemists, and the Council trusts that this important 
department may receive a larger share of new students in the 
future.” 


Mr. G. J. RoMANES, F.R.S., is one of three gentlemen who 
were elected last week by the Committee of the Athenzeum 
Club, in accordance with the rule which empowers the annual 
election by the Committee of nine persons of distinguished 
eminence in science, literature, or the arts, or for public 
services, 


A REPORT from New York says that Lieutenant Robert Peary, 
of the United States Navy, who has obtained 18 months’ leave, 
is making preparations for an Arctic expedition to start about 
the end of May. It is being sent by the Academy of Natural 
Sciences, and the duty of making observations will be confided 
to six persons. The explorers will start from St. John’s Land, 
on Whale Sound, and scale the glaciers near the coast, up to a 
high altitude where the hard snowy plains will enable them to 
observe the shore formation until the spring, when they will 
start for the North Pole. 


THE Geologists’ Association has made arrangements for three 
geological excursions—which, if the weather is favourable, ought 
to be very pleasant—in the month of May. The first is an ex- 
cursion to Guildford, and will take place on May 2. The next 
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will last from May 16 to 19, when the members will have an 
opportunity of exploring the neighbourhood of Northampton. 
On May 30 there will be an excursion to West Surrey. 


A couRsE of six lectures on photography is to be delivered 
at the Central Institution, Exhibition Road, by Mr. H. Chap- 
man Jones. The lectures will be given on Wednesday evenings 
at 7.30, and will be begun on May 6. The subject will be 
treated both from a practical and from a scientific point of view. 


A course of six lectures (in connection with the London 
Society for the Extension of University Teaching) will be 
delivered in the lecture-room in the Gardens of the Zoological 
Society, Regent’s Park, on Thursdays, at 5 p.m., beginning 
Thursday, May 23, by Mr. F. E. Beddard, Prosector to the 
Society and Davis Lecturer. The subject will be ‘‘ The Animals 
living in the Zoological Society’s Gardens.” The lectures will 
be illustrated by diagrams, as well as by specimens. 


ACCORDING to Modern Light and Heat, of Boston, something 
like an exodus of electricians from the United States to Europe 
is now going on. Many representatives of the leading American 
electrical companies are here already, and ‘‘ many more are to 
follow.” ‘it takes Americans,” says our contemporary, “‘ to 
stir up business of an electrical character in Europe, as is 
evidenced by the big shipments now being made from this side.” 


In the current number of Cosmos there is a good reproduction 
of the interesting old portrait of Columbus, recently found at 
Como, 


THE Rugby School Natural History Society has issued its 
report for 1890. The number of members and associates is now 
larger than it ever was, and the work during the ye r 
seems to have been generally most satisfactory. The editors 
complain, however, that there has been a lack of interest in 
geology. ‘In the early years of the Society,” they say, ‘‘ this 
section was the most popular of all ; but later it led a lingering 
existence, and for some years has been practically extinct. We 
have a valuable geological collection, accumulated in the neigh- 
bourhood ; and with the increased numbers on our lists we feel 
justified in calling on volunteers to continue this work of our 
predecessors.” 


THE new Quarterly Statement of the Palestine Exploration 
Fund contains an interesting paper, by the Rev. George E. Post, 
on land tenure and agriculture in Syria and Palestine, and on 
the physical, mental, and moral characteristics of the people. 
In the same number, besides various other contributions, there 
is a valuable comparison, by Mr. James Glaisher, F.R.S., of 
the highest and lowest temperatures of the air, and range of 
temperature, in Palestine and in England in the ten years ending 


1889. 


MM. GAUTHIER-VILLARS ET FIts have just issued ‘‘ Les 
Theories Modernes de ]’Electricité,” a translation, by M. E. 
Meylan, of Prof. Oliver Lodge’s well-known ‘‘ Modern Views on 
Electricity.” The same publishers, with M. Léon de Thier, 
Liége, issue a second edition of ‘‘ Lecons sur|’Electricite,” by M. 
Eric Gerard, the first edition of which was reviewed in NATURE. 
A second edition of M. J. Joubert’s ‘ Traité Elémentaire 
d’Electricité” has been issued by M. G. Masson, Paris. 


Two Annual Reports of the Board of Regents of the Smith- 
sonian Institution have lately been issued. One is for 1887-88, 
the other for 1888-89—counting the year from July to July. In 
each case Dr. Langley, the Secretary, is able to give a very 
satisfactory account of work done—work of which any institution 
might be proud. After the Report, each volume includes, as 
usual, a number of valuable scientific papers. In the volume 
for 1888 there are summaries of progress in various branches at 
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science, a series of miscellaneous papers, and several biographical | 


memoirs. In the volume for 1889 the best papers are reprints of 


writings by British and German men of science. 


THE Report of the U.S, National Museum, under the direction 
of the. Smithsonian Institution, for the year ending June 30, 1888, 
has also been issued. It is presented ina massive volume, which 
takes in, besides the report of the assistant secretary in charge 
of the Museum, reports of the curators, papers describing and 
illustrating the collections, a bibliography of the institution 
during the year, and a list of accessions. The papers relating 
to the collections belong chiefly to the department of anthropo- 
logy, and are of more than usual interest. 


They are carefully 
illustrated. 


In one of them Ensign A. P. Niblack, of the U.S. 
Navy, gives an elaborate account of the Coast Indians of 
Southern Alaska and Northern British Columbia. Mr. Walter 
Hough deals with the fire-making apparatus in the Museum, and 
Mr. P. L. Jouy with Corean mortuary pottery. Mr. Thomas 
Wilson contributes a study of prehistoric anthropology, and an 
essay on ancient Indian matting. He also presents the results 
of an inquiry as to the existence of man in North America during 
the Palzolithic period of the Stone Age. 


AMONG the contents of the current number of the Journal of 
the Straits Branch of the Royal Asiatic Society, is a paper on 
the Sphingidz, or hawk moths, of Singapore, by Lieut. H. L. 
Kelsall, R.A. Mr.’ H. N. Ridley contributes papers on the 
Burmanniacez of the Malay Peninsula ; on the so-called tiger’s 
milk, ‘‘Susu Rimau,” of the Malays ; and on the habits of the 
red ant commonly called the Caringa. These ants, although 
very ferocious, are remarkably intelligent ; and Mr. Ridley gives 
a striking account of the way in which they make leaf nests. 
They have also great courage, and do not scruple to attack any 
insect, however large. Mr. Ridley once saw a fight between an 
army of Caringas, who tenanted the upper part of a fig-tree, and 
an advancing crowd of a much larger kind of black ants. The 
field of battle was a horizontal bough about 5 feet from the 
ground, The Caringas, standing alert on their tall legs, were 
arranged in masses awaiting the onset of the enemy. The black 
ants charged singly at any isolated Caringa, and tried to bite it in 
two with their powerful jaws. If the attack was successful, the 
Caringa was borne off to the nest at the foot of the tree. The 
red ant, on the other hand, attempted always to seize the black 
ant and hold on to it, so that its formic acid might take effect 
in the body of *ts enemy. _If it got a hold on the black ant, the 
latter soon succumbed, and was borne off to the nest in the top 
of the tree. Eventually the Caringas retreated to their nest. 
The last to go had lost one leg and the abdomen in the fight ; 
nevertheless, Mr. Ridley saw it alone charge and repulse three 
black ants one after the other, before it left the field. 


THE Meteorological Council have just published an atlas of 
cyclone tracks in the South Indian Ocean, from information 
collected by Dr. Meldrum, of Mauritius, during a period of 
thirty-eight years, from 1848 to 1885 inclusive, with the excep- 
tion of three years for which no reports of cyclones were re- 
ceived. The tracks are represented in two sets of charts, one 
set showing the distribution in each year, and the other grouping 
the storms according to months, excepting for August and 
September, in which months no cyclones were recorded. In 
dealing with these cyclones, Dr. Meldrum has divided them into 
progressive and stationary. It is admitted, however, that some 
of the latter may have moved, but that their progress may not 
have been detected from lack of observations. The relative 
frequency of both classes of storms for the whole period is 
very small, varying from 1 in 18 years for July, to 5 in 3 
years during February and March; but, although the number 
of storms is so small, it does not appear likely that many 
have been missed, considering the untiring persistence with 
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which Dr. Meldrum has pursued his investigations. The 
tracks of the several cyclones will afford much valuable jn. 
formation, and lead to a better knowledge of the latitude in 
which the recurvature of the storms in that ocean takes place, 
A cursory examination shows that the range of latitude over 
which the points of recurvature extend varies considerably, being 
from about 15° to 25° S. 


THE Meteorological Department of the Government of India 
has published Part .3 of ‘‘ Cyclone Memoirs,” containing an 
elaborate discussion of the two most important storms in the 
Bay of Bengal during the year 1888—viz. those of September 
13-20 and of October 27-31—and also of the cyclone in the 
Arabian Sea of November 6-9, 1888, accompanied by tables of 
observations during and before the storms and by 29 plates, 
The following is a very brief résumé of some of the more im- 
portant conclusions arrived at by Mr. Eliot with regard to these 
storms, and with regard to cyclones generally in India : (1) that 
the difference of intensity in different quadrants is chiefly due 
to the fact that the humid winds which keep up the circula- 
tion enter mainly in one quadrant; (2) that the ascensional 
movement is usually most vigorous in the advancing quadrant, 
a little distance in front of the centre; (3) in consequence of 
this, and of rainfall taking place most vigorously in front of the 
cyclone, the isobars are oval in form, and the longest diameter 
coincides approximately with the direction of the path of the 
centre ; this is not in the middle of the diameter, but at some 
distance behind ; (4) that the cyclonic circulation cannot be 
resolved into the translation of a rotating disk or mass of air, 
and that its motion is somewhat analogous to the transmission 
of a wave; (5) that the direction of advance of these storms is 
mainly determined by rainfall distribution, and there is a marked 
tendency for storms to form in and run along the south-west 
monsoon trough of low pressure; (6) the lie of this trough 
depends upon the relative strengths and extension of the two 
currents. 


AT the Iowa Experiment Station great efforts were made in the 
spring of last year to find out the best way of preventing the 
striped squirrels from taking corn. According to Mr. C. P. 
Gillette, some notes by whom are printed in Jnsect Life (U.S. 
Department of Agriculture), the corn was treated in the follow- 
ing ways:—Smoked with meat in an ordinary smoke-house 
until the kernels were black ; smoked in a barrel with tobacco 
dust ; smoked over night in strong decoctions of tobacco and of 
quassia chips ; soaked in a dilute carbolic acid mixture, in strong 
alum water, in salt water, and in kerosene. The squirrels would 
take the corn treated in any of these ways, though the carbolic 
acid treatment and the smoking with tobacco made the corn 
distasteful, and when in the vicinity of other grain would be left 
till the last. The best remedy seems to be to harrow the ground 
immediately after planting to cover the planter tracks, and then 
to scatter corn about the border of the fields and in the vicinity 
of the squirrel holes as soon as the corn begins to come up. 


WE have received the first number of the London and 
Middlesex Note-book (Elliot Stock). It+is edited by Mr. W. 
P. W. Phillimore, and will be published quarterly. The 
periodical is likely to be very welcome to all students of the 
local history and antiquities of the cities of London and West- 
minster and the county of Middlesex. 


DuRING May, the lectures at the Royal Victoria Hall will be 
as follows:—5th, Dr. W. D. Halliburton, skin and bones; 
12th, Mr. F. H. Blandford, silk and silkworms ; 19th, Rev. J. 
Freeston, Galileo; 26th, Mr. W. North, the physiology of a 
dinner. 


A PAPER upon the salts of the sub-oxide of silver is contributed 
by M. Giintz to the current number of the Compfes rendus. The 
question of the existence of these salts has been much discussed 
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of late years, but very little trustworthy experimental evidence 
has been hitherto forthcoming. M. Giintz now claims to have 
prepared the sub-fluoride Ag,F, sub-chloride Ag,Cl, sub-iodide 
Ag,I, and sub-sulphide Ag,S. The sub-fluoride, Ag,F, was de- 
scribed by M. Giintz about a year ago. It was obtained in the 
form of a crystalline powder, resembling bronze filings in 
appearance, by the electrolysis of a saturated solution of silver 
fluoride by means of a very strong electric current. These crystals 
of the sub-fluoride are unalterable in dry air, but are more or 
less rapidly decomposed by moisture. Water itself effects the 
decomposition at once with evolution of heat, one equivalent of 
silver being precipitated, and one molecule of ordinary silver 
fluoride passing into solution. This well-defined crystalline salt 
serves for the preparation of the others. When dry hydrochloric 
acid gas is led over the sub-fluoride the latter rapidly changes, 
becoming coloured a deep violet tint, and gradually becoming 
converted into the sub-chloride, Ag,Cl. The vapours of the 
chlorides of carbon, silicon, and phosphorus act very much 
better than hydrochloric acid, fluorides of carbon, silicon, or 
phosphorus, and comparatively pure sub-chloride of silver being 
produced. Similarly, by leading a current of gaseous hydriodic 
acid over the sub-fluoride, the sub-iodide, Ag,I, is obtained, the 
reaction in this case being accompanied by a large rise of tem. 
perature. The sub-sulphide, Ag,S, is also obtained in like 
manner by passing sulphuretted hydrogen over the sub-fluoride. 
It is of considerable interest, moreover, that if the sulphuretted 
hydrogen is replaced by water vapour, and the tube containing 
the sub-fluoride is heated to 160°, the sub-oxide itself, Ag,O, is 
obtained as the product of the reaction. As regards the initial 
preparation of the sub-fluoride, it is somewhat important to note 
that ifa weak current is employed, and the temperature of the 
saturated solution of silver fluoride prevented from rising, only 
metallic silver is deposited at the negative pole. But if, on the 
contrary, a very strong current is employed, such as will cause 
considerable heating effect, the bronze-like crystals of the sub- 
fluoride make their appearance. M. Giintz announces that he 
now proposes to compare his sub-salts thus prepared with the 
products of the action of light upon the normal salts, a com- 
parison which can scarcely fail to lead to results of interest from 
a photographic standpoint. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Sooty Mangabey (Cercocebus fuliginosus 6) 
from West Africa, presented by Mr. F. J. Bennett ; a Brown 
Howler (AZycetes fuscus) from Brazil, presented by Mr. E. Luxmore 
Marshall; an Azara’s Agouti (Dasyfrocta azare) from Brazil, 
presented by Lord Hebrand Russell, F.Z.S. ; two Wild Swine 
(Sus scrofa) from Spain, presented by Mr. Alex. Williams ; a 
Black-footed Penguin (Spheniscus demersus) from South Africa, 
a Rock-hopper Penguin (Zudyftes chrysocome) from the Falkland 
Islands, presented by Mr. H. B. Bingham ; two Ring-necked 
Parrakeets (Paleornis torguatus) from India, presented by Miss 
E. Ogilvie; 2 Common Barn Owl (Strix flammea), British, 
presented by Mr. H. Bendelack Hewetson ; a Common Fox 
(Canis vulpes), two White Pelicans (Pelecanus onocrotalus) from 
Southern Europe, deposited; an Egyptian Cat (Felis chaus) 
from North Africa, a Nankeen Night Heron (Nycticorax 
caledonicus) from Australia, a Great-billed Tern (Phaethusa 
magnirostvis) from South America, purchased. 


OUR PRESENT KNOWLEDGE OF THE 
HIMALAYAS. 


HIS was the subject of an able paper read at Monday’s 
meeting of the Royal Geographical Society, by Colonel 

H. C. B. Tanner (Indian Staff Corps), who for many years has 
been one of the officers of the Indian Survey, most of his time 
having been spent in various parts of the Himalayas from north- 
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The paper was illustrated by a large num- 
ber of admirable drawings by the author, which afforded an 
excellent idea of the physical and picturesque aspects of this 
great mountain system. 

With regard to avalanches, Colonel Tanner stated that they 
play a great part in the conformation of the topography— 
a greater part, indeed, than is generally supposed, and this 
factor has not received the attention it deserves at the hands of 
geologists, 

‘*] became acquainted,” he said, ‘‘ with four distinct kinds of 
avalanche, which, perhaps, are called by distinctive names by 
mountaineers, though I have been unable to ascertain them. 
The first, and the most common, is the precipitation of a mass 
of new snow from slopes which, from their steepness, are unable 
to retain more than a limited quantity of snow on them. They 
occur generally in winter and in early spring, and are the cause 
of the results just described. The second kind of avalanche is 
a descent of o/d snow, which is loosened by the heat of the sun. 
They may be heard throughout the summer and autumn, and 
are dangerous from the unexpected and irregular manner in 
which they slide off. The sportsman and traveller should guard 
against them by intelligently placing his camp in some sheltered 
spot out of their reach. This class is not usually of any great 
extent or weight, but such avalanches are of constant occurrence. 
The third kind can only be seen when the mountains are of 
peculiar formation or structure, and are really ice and not snow 
avalanches. They are of very constant occurrence in some loca- 
lities, more particularly where small glaciers are situated high 
up on the crest of mountains, and are gradually pushed over the 
edge. In Lahaul, in the company of a friend, we watched the 
face of the well-known Gondla cliffs from the right bank of the 
Chandra River, and saw a number of these ice-falls, which came 
down every few minutes, filling the air with the noise of the 
loosened rocks and ice-blocks, The fourth kind of avalanche is 
one that I have only once seen, and have never known described. 
It is very curious, being the movements of billions of snowballs, 
which, in a stream a mile or half a mile long, I saw slowly wind 
down the upper part of an elevated valley in the Gilgit-Darel 
mountains. I was after ibex at the time of the occurrence, and 
was watching a herd of these animals, when I became aware of 
a low but distinct and unusual sound, produced by a great 
snake-like mass of snow winding down one of the valleys in my 
front. It occasionally stopped for a moment, and then pro- 
ceeded again, and finally came to rest below me, I found this 
curious movement of snow was produced by countless numbers 
of snowballs, about the size of one’s head, rolling over and over 
each other. The torrent-bed was full of them, an accumulation 
formed by numerous similar freaks of nature. I am quite un- 
able to account for such an avalanche as the one now described. 
How does it originate, or by what process is the snow rolled up 
into these innumerable balls?” 

Colonel Tanner made some interesting remarks on the subject 
of the line of perpetual snow. ‘‘ Various authorities,” he stated, 
** lay down such a line with great assurance, but for myself I find 
that circumstances of position, of climate, and of latitude, play 
so great a part in the position of this line that I am unable to 
define it even approximately. No sooner in one locality, or 
during one particular season, have I settled, to my own satis- 
faction, the line of perpetual snow, than I presently have been 
obliged completely to modify my views on the subject. On 
p- 154 of the ‘English Cyclopedia,’ vol. v., I read that 
snow lies 40o0c feet higher in the northern than in the southern 
side of the Himalayas. On p. 281, vol. x., of the same work, 
it is stated that the snow-line on the northern slope is at 19,000 
feet, which I should have been inclined to say is 1500 or 2000 
feet too high. In Gilgit, during the end of summer, I found 
masses and fields of snow at 17,200 feet, and they extended 
down the northern slope certainly 2000 feet or even more below 
that altitude. In Kulu, which has many degrees of latitude less 
than that of Gilgit, avalanche snow lies in valleys above 8000 
feet throughout the year after a good winter snowfall, but during 
the past spring, following a very mild winter, I found no snow at 
all at 8000 feet. There had been no avalanches, and even in 
June, at 14,000 feet, snow lay only in patches. I think that, in 

determining the snow-line with greater precision than has been 
done hitherto, scientific men should ascertain those altitudes on 
which perpetual snow lies on flat places in the position where it 
first falls, and should neglect the occurrence of a snow-field 
where it may have been protected from the sun’s rays by its 
occurrence on the north face ofa mountain. From memory | 
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can state that there are a considerable number of typical localities 
which would help out such an inquiry. There is a peak (with- 
out name) about thirty miles north of Gilgit, with rounded 
summit, which, though only 17,500 feet high, is covered with a 
cap of perpetual snow.” 

Speaking of the Himalayan glaciers, Colonel Tanner stated 
that the most extensive and the most picturesque he has 


Rakaposhi mountain in Gilgit. Three great glaciers come down 
into this valley, and dispute with the hardy mountaineers for the 
possession of the scanty area of the soil. Here may be seen 
forests, fields, orchards, and inhabited houses all scattered about 
near the ice heaps. The only passable route to the upper villages in 
this valley crosses the nose of the greatest of the three glaciers, 
and threads its way over its frozen surface. This glacier is cut 
up into fantastic needles of pure green ice, some of which bear 
on their summits immense boulders. About half a mile from its 
lower end or nose, Colonel Tanner found an island bearing trees 
and bushes, and at one place above this a very considerable tarn 
of deep blue-green water. The glacier had two moraines paral- 
lel with each other, and both bearing pine-trees ; and from the 
highest point Colonel Tanner reached he fancied he saw the ice 
emerging from the #¢vé at its source, far away up the slopes of 
Rakaposhi. In this glacier the pinnacles, wedges, blocks, and 
needles of ice were of the most extraordinary appearance, and 
the whole formed a weird and impressive view which he can 
never forget. Though the largest glacier Colonel Tanner has 
ever approached, it is very small indeed when compared with 
those described by Colonel Godwin- Austen in a locality not very far 
from the Sat valley. Insignificant though it is, it was more than 
Colonel Tanner could take in during his visit of two days’ dura- 
tion. It struck him at the time of his inspection that the peculiar 
stratified appearance of the ice needles, which in the case of the 
Sat glacier is very strongly marked, must have been caused by the 
different falls of avalanche snow on the bed of zév¢é at the source 
of the glacier. 


NATURE 








[APRIL 30, 1891 


stated that the maps of Kashmir and Gilgit, without being free 
from error, are of the greatest use to a large class of officials. 
Incomplete though they may be, they were not brought up to 
their present state without taxing to the utmost the endurance 
of a hardy set of men. Adjoining Kashmir to the- eastwards 
comes Kangra, with its subdivisions of Kulu, Lahaul, and Spiti, 


" ) | Kangra had once been roughly surveyed prior to the arrival 
seen are in the Sat valley, which drains the southern face of | 
, elaborate contoured map, which will take a long time to com- 


there of Colonel Tanner’s party, who are now at work on a very 


plete, owing to the intricacy of the detail demanded. Between 
Kangra and Kumaon occur various native States whose terri- 
tories are being surveyed on the scale of 2 inches to 1 mile, also 
contoured work, resulting in very elaborate and trustworthy, 
though somewhat expensive, maps. Eastward of Kumaon, 
Nipal stretches along our border for some 500 miles till Sikkim 
is reached, and eastward again of Sikkim comes Bhutan, and 
various little-known semi-independent states which lie on the 
right bank of the Sanpo River. Nipal marches with the 
Kumaon border for many miles, and advantage was taken of the 
existence of the trigonometrical stations on the Kumaon hills to 


' extend our knowledge of the adjacent topography of Nipal, and 


| who have worked since his death. All 


The lowest glacier Colonel Tanner has seen in the Himalayas is | 


one that reaches the foot of the range near Chaprot Fort in lat. 
354°, in Gilgit. It is formed of beautiful clear ice and has no 
dirt. In Kulu and Labaul, lat. 32°, glaciers do not come down 
below 12,000 or 13,000 feet, and all are very dirty ; and in 
Sikkim, lat. 28° or 29°, without having visited the glacier region 


this was done about four years ago with some little result. The 
more prominent peaks in Nipal within a distance of about 100 
miles were fixed trigonometrically, and some slight topographical 
sketching was done. From the trigonometrical stations near 
the foot of the lower hills, both in the North-West Provinces 
and in Bengal, trigonometrical points have lately been fixed, 
and some distant sketching done in Nipal, for 500 miles between 
Kumaon on the western and Sikkim on the eastern extremity of 
this kingdom ; and, again, from the trigonometrical hill stations 
along the western boundary of Sikkim more points and hazy 
topography of Nipal was secured. This very meagre topo- 
graphy, sketched from very great distances, comprises all the geo- 
graphy of Nipal other than the sparse work collected by Colonel 
Montgomerie’s explorers, or by explorers trained to his system 
the existing data, 
whether trigonometrical, distant sketching, or native explorers’ 
routes, are now being combined, as far as the often conflicting 
and contradictory materials admit. The resulting map of the 
country, though at most little better than none, is all we have to 


| expect until some of the strictures on travelling in Nipal are 
| lessened by the Nipal Government. 


himself, Colonel Tanner would say that the lowest limit reached | 
by the Kinchinjanga group must be considerably higher, perhaps | 


by 2000 feet or even more. 


The smallest mountain he has ever | 


met with capable of giving rise to a glacier, is one on the Gilgit- | 


Dareyl range, whose height is 17,200 feet, and in this case the 
mass of ice formed is of very inconsiderable size. Of the glaciers 
round Mount Everest and its great neighbours we know next to 
nothing, and the little we have learnt is derived from the itiner- 
aries of native explorers, who, of all classes of travellers, seem 
the least capable of furnishing trustworthy information regarding 
any subject lying at all outside their actual angular and distance 
measurements. But with his telescope, when employed on the 
survey of the Nipal boundary, Colonel Tanner has gazed long 
and earnestly at the icy region at the foot of Everest, and Peak 
No. XIII., where the glaciers extend over a very large area. 

With regard to our actual knowledge of the Himalayas, Colonel 
Tanner thinks that perhaps our botanical knowledge is far ahead 
of other branches of science. Many eminent botanists have 
been at work for a long time past, and of late Dr. Duthie has 
been allowed to travel on duty into tracts not before visited by 
anyone possessing the requisite knowledge. It is likely that 
Dr. Duthie’s museum at Saharunpur will, within a moderately 
short time, become an almost complete depository of the chief 
vegetable products of the Himalayas. The geologists, Messrs. 
Blandford, Edwin Austen, Richard Strachey, Stolitzka, and 
Lydekker, have been pretty well over those tracts open to 
Europeans, and are now well acquainted with all the leading 
features of their branch of science presented by the mountains 
of Kashmir, Kumaon, Kangra, and Sikkim. Ornithology has 
found many votaries, and the birds of these mountains are now 
probably all or nearly all known, though the late Captain 
Harman, only a few years back, discovered a new and handsome 
pheasant in the extreme eastern end, either of Bhutan or Tibet. 
The mammals, Colonel Tanner supposes, are all known, though 
one, at least, the Shao, or great stag of Tibet, has not yet even 
been seen by any European, and the famous Ov/s foli has been 
shot by not more than two or three sportsmen. 


With regard to the work of the Survey, Colonel Tanner 
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The whole of the Nipalese border, which marches with British 
territory for some 800 miles, is jealously guarded, and no Euro- 
pean is allowed to cross it, except when the Resident of Kash- 
mir or his own personal friends are permitted to proceed by a 
certain and particular route, between the military station of 
Segowli and Katmandu. Sikkim flanks the eastern boundary 
of Nipal, and the, until lately, indefinite western boundary of 
Shutan. British Sikkim is a small tract, which has twice been 
surveyed on suitably large scales. Independent Sikkim, which 
contains Kinchinjangee, one of the highest mountains, and some 
famous passes—the Donkhya, visited by Sir Joseph Hooker and 
a few others ; and the Jelap, where our forces, under General 
Graham, have lately been employed, was surveyed in reconnais- 
sance style by Mr. Robert, an energetic and hardy assistant of 
the Survey of India Department. ‘The sketch map obtained by 
this gentleman is complete, and similar in character to that 
of Gilgit by Colonel Tanner, and to that of Nari Khorsam and 
Hundes by Mr. Ryall. It does not pretend to any exhaustive 
detail. 

Our knowledge of Bhutan, or, rather, our ignorance of it, is 
about on a par with that of Nipal, but in Bhutan we have the 
valuable information left by Captain Pemberton, who forty-three 
years ago traversed the greater portion of the country from west 
to east. Besides Pemberton’s work, Colonel Godwin- Austen, 
while he accompanied Sir Ashley Eden’s mission to the court of 
the Deb Raja in the year 1863, executed a route survey in 
Western Bhutan. The engineer officers who were attached to 
the military force at Pewangiri also did some little topographical 
sketching, and beyond this we have distant sketching and 
trigonometrical work, as in Nipal, which, also, has yet to be 
combined with the route surveys of native explorers, some rather 
recent, and some of greater date. The difficulties which are 
presented to further researches in the direction of Bhutan geo- 
graphy seem unlikely to diminish. Our knowledge, then, of 
Bhutan is as unsatisfactory as that of Nipal. Eastward of 
Bhutan occur those numerous semi-independent hill States who 
sometimes, when necessity presses, own allegiance to Tibet, and 
at others assert their complete freedom from control. Colonel 
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Tanner himself has sent in two maps of this region derived 
from native sources, and both upset maps previously accepted, 
and it is highly improbable that we have any but the most 
rudimentary and vague knowledge of the course of the Sanpo 
below Gyala Sindong, and not even that of the course or limits 
drained by the Dibong. Colonel Tanner then referred in some 
detail to the great rivers that have their sources in the Himalayas, 
and concluded by giving some advice to tourists as to the best 
routes to take. 


SCIENTIFIC SERIALS. 


THE numbers of the ¥ournal of Botany for February, March, 
and April, do not contain many articles of interest to those not 
concerned with systematic botany. Miss Barton has an interest- 
ing note on the occurrence of structures which have the appear- 
ance of galls on a common red seaweed, Rhodymenia palmata., 
Very few examples of this phenomenon have hitherto been 
described in connection with Algz. Messrs. Britten and 
Boulger’s biographical index of British and Irish (sc) botanists 
jsnow nearly completed, and we are glad to see that the editor 
of the Jowrnal has not yet abandoned the idea of reprinting it 
in a separate form. 


In the Botanical Gazette for February, Dr. D. H. Campbell 
continues his useful series of papers on the histology of the 
higher Cryptogams, with a note on the apical growth of Osmunda 
and Botrychium, in which he shows the large range of variation 
on this point within the Osmundaceze.—In the March number, 
Mr. G. F. Atkinson discourses on the black rust of cotton, a 
disease due to the attacks of several parasitic fungi, of which 
the most destructive is Cercospora Gossypina. 





SOCIETIES AND ACADEMIES. 
LONDON. 


Physical Society, April 17.—Prof. W. E. Ayrton, F.R.S., 
President, in the chair.—The following communications were 
made:—On a property of magnetic shunts, by Prof. S. P. 
Thompson. After referring to a fewinstances in which mag- 
netic shunts are employed, as, for example, the ordinary mag- 
netic medical coil, and Trotter’s constant current dynamo, he 
said that the particular property he wished to speak of was the 
time taken for such a’shunt to lose its magnetism, as compare 
with the other branch of the magnetic circuit. If these times 
were very different, unexpected results might be produced, and 
these might be regarded as being due to a kind of magnetic 
time-constants. Short pieces, as was well known, demagnetize 
much more rapidly than long ones, particularly if the latter 














A B 


form, or be part of, a closed magnetic circuit. Hence, in alter - 
hators, such as Kingdon’s keeper dynamo, in which both magnets 
and armature are stationary, it was important that the revolving 
keepers should be short. ©The most important application of a 
magnetic shunt occurred, he said, in D’Arlincourt’s relay, de- 
scribed in vol. iv. of the Journal of the Society of Telegraph 
Engineers and Electricians, and shown diagrammatically in the 
figure. In this relay the polarized tongue T plays between two 
projections, 2 and 4, near the yoke yY, and it is claimed to have 
a quicker action than ordinary kinds. The reason of this the 
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author explained as follows. When a current flows through the 
cuils, the greater part of the magnetic lines pass through the 
yoke, but a few leak across from ato 4, and move the tongue 
against the contact Pp. On stopping the current, the magnetism 
in the extremities A and B dies away much more rapidly than 
in the yoke ; consequently, the direction of the field between 
a and @ is reversed, and the tongue T thrown back against the 
stop Q. Prof. Perry asked if any experiments had been made 
to test whether the throwing back actually occurred. He also 
inquired whether such action would be augmented, or otherwise, 
by having a thick copper tube round the yoke, or by laminating 
the iron. Mr. Blakesley asked if placing a yoke across A B 
would not improve the action. The President said he would be 
glad to know whether the relay was any more sensitive than an 
ordinary one as regards the ampere-turns or the watts required 
to actuate the instrument. In India, he remembered that they 
used inductive coils shunting the ordinary relays, in order to 
expedite the action and to avoid confused signals arising from 
the electrostatic capacity of long lines. In reply, Prof. Thomp- 
son said he had tried an experiment on a horseshoe electro- 
magnet, and found evidence of throwing back when working 
near the bend or yoke. Putting a yoke across A B would, he 
thought, tend to neutralize the effect desired.—An alternat- 
ing current influence machine, by James Wimshurst. This 
machine consists of a varnished glass disk, with or without 
metallic sectors, mounted on an axis, and rotating within 
a square wooden frame fixed in the plane of the disk. 
The frame carries four square glass plates, each of which has 
one corner cut away so as to clear the boss of the disk. These 
plates are placed one at each corner of the frame, alternately on 
the two sides, and the disk revolves between them. There are 


| thus two plates on one side of the disk situated at opposite ends 
| of a diagonal of the frame, and two on the other side of the disk, 


at opposite ends of the other diagonal. Tin-foil sectors fixed to 
the outer sides of the plates act as inductors, and wire brushes 
connected with them touch the disk about 90° behind the centre 
of the inductors. The peculiarity of the machine is that, although 


| sparks can be readily obtained from it, a Leyden jar cannot be 


| by means of an electroscope. 





charged by bringing it to one of the terminals. From this the 
author concluded that the electricity produced was alternately of 
positive and negative sign, and this he showed to be the case 
The alternations, he said, oc- 
curred about every three-quarters of a revolution, the suspended 
paper disks which he used as an electroscope remaining apart for 
that period and collapsing during the next quarter of a turn. 
Using disks with various numbers and sizes of sectors, the 
author finds that the smaller the sectors and the fewer the 
number the greater the quantity of electricity produced. Plain 
varnished glass is the best in this respect. Such a disk, how- 
ever, does not excite itself quite so freely as one having numerous 
metallic sectors. By removing two of the inductors and placing 
an insulating rod carrying collecting brushes at its ends, across 
a diameter of the disk, the machine was used to produce direct 
currents. Numerous disks and various shaped inductors accom- 
panied the machine, by means of which a Holtz, Voss, or 
ordinary influence machine could be imitated. Prof. S. P. 
Thompson congratulated the author on the most interesting and 
puzzling machine he had brought before the Society. He in- 
quired if the machine would work if the direction of rotation 


| was reversed, or if two of the inductors were removed, and also 


| 


whether all the four inductors are electrically of the same sign at 
the same instant. In reply, Mr. Wimshurst said the machine 
would not excite if the direction of rotation be changed without 
also changing the direction of the brush arm, but it would 
work as a direct current machine when two inductors were 
removed.—On erecting prisms for the optical lantern, and 
on a new form of erecting prism made by Mr. Ahrens, 
by Prof. S. P. Thompson, The ordinary form of erect- 
ing prism, viz. a right-angled isosceles one, was, the author 
pointed out, open to the objection that the top halves of the 
faces inclosing the right angle were nearly useless, for only the 
light which, after the first refraction is totally reflected by the 
hypotenuse face, can be utilized. The fraction of the side 
which is useful varies with the refractive index, being 0°46 when 
mw = 1°, and 0525 when » = 1°65. To increase these propor- 
tions, prisms with angles of 105° and 126° have been used by 
Wright and others, and in some cases the prisms have been 
truncated. With such large angles, much light is lost by reflec- 
tion. Bertin employed two truncated right-angled prisms placed 
base to base with an air-film between them. WNachet has also 
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made erecting prisms for microscopes in which internal reflec- 
tion occurs fron faces inclined at an angle of 81° to each other. 
This form of prism suggested to Mr, Ahrens the new form now 
shown, which may be described as a long right-angled prism 
whose ends are cut off so as to te parallel to each other and 
inclined at 45° to the hypotenuse face. The longitudinal acute 
angles not being required, are truncated. Light falling parallel 
to the axis, on one end of the prism is refracted, and after internal 
reflections, emerges parallel, but perverted. It is claimed that 
this form of prism gives, weight for weight, a larger angular 
field than any previously made. 
form of prism, and also of the ordinary forms, was tested before 
the Society. —At the close of the meeting, Dr. Atkinson, who 
had taken the chair, announced that the next meeting would be 


held at Cambridge on May 9, instead of May 8, as previously | 


intended. 
PARIS. 
Academy of Sciences, April 20.—M. Duchartre in the 


chair.—On some calorimetric data, by M. Berthelot. (1) Aspartic 
acid and its mixed function. This acid is a bibasic acid in which 


the heat of neutralization for the first addition of a molecule of | 


NaOH is about four times that for the second ; this unequal heat 
liberation is connected up by the author with the presence in the 
molecule of the (NH,) group. (2) Malonic chloride. (3) The 
formation of isomeric soluble and insoluble tartrates.—On the 
crystalline form and optical properties of M. Engel’s new variety 


of sulphur, by M. C. Friedel.—An excursion from the Arago | 


Laboratory to Rosas, Spain, by M. de Lacaze-Duthiers. An 
account is given of a zoological excursion into Spain taken by 


the pupils of the Arago Laboratory during the Easter holidays. | 


—On the endothelium of the peritoneum, and some modifications 
which it undergoes during experimental inflammation ; how we 
must understand the recovery of wounds by immediate healing, 
by M. L. Ranvier.—New nebulz discovered at Paris Observa- 
tory, by M. G. Bigourdan. The list now given is in continua- 
tion of previous ones, and includes thirty-five newly-discovered 


objects between 16 hours and 24 hours of right ascension.—On | 


the deformation of spiral surfaces, by M. L. Raffy.—On the 
theory of light, by M. C. Raveau.—Dissociation of amylene 
hydrobromidé under reduced pressures, by M. Georges Lemoine. 
The conclusion is drawn that in the case of this body ‘‘ dissocia- 
tion is facilitated by a diminution of pressure.” The curves 
given show the relationship between dissociation at ;'; atmo- 
sphere and that at the ordinary atmospheric pressure.—On the 
preparation and the reaction of ammoniacal chlorides of mercury, 
by M. G. André.—On the sub-salts of silver, by M. Giintz. 
Starting from the perfectly definite and crystallized sub-fluoride, 
Ag.F, previously prepared by the author, the salts Ag.Cl, 
Ag.I, Ag,S, have now been obtained, and their composition 
established by the analyses given.—On the sulphide of boron, 
by M. Paul Sabatier. The heat of formation of this body 
(prepared by the method of Sainte-Claire Deville and Wohler) 
is found to be 82°6 calories; less than that of the oxide or 
chloride. —On boron hydride, by M. Paul Sabatier.—On two 
new forms of sulphur, by M. Engel.—A strong solution of 
sodium thiosulphate is decomposed by strong HCI; the filtrate 
on standing becomes yellow ; extracted with CHCl, and the ex- 
ract evaporated, orange-yellow crystals of the rhombohedral 
ystem are obtained. A variety of sulphur soluble in water is 
also described. —Action of urea on sulphanilic acid, by M. J. 
Ville. The following equation sums up the results obtained— 
/NH, /NH, 
- COX = 


/NH—CONH, 
NH, , 


C,H, + NH, + C,H, 
SO,H SO,H 

—New combinations of metallic sulphites with the aromatic 
amines, by M. G. Deniges.—Estimation of acetone in methy- 
lated alcohols, by M. Léo Vignon.—On the purification of in- 
dustrial waters and sewage, by MM. A. and P. Buisine. The 
authors propose the use of ferric sulphate as a purifying agent. 
—Contribution to the history of fecundation, by M. Hermann 
Fol. The changes which two corpuscles of the ovule undergo 
after fecundation are described.—On the gustatory organs of 
the sea-devil (Z. fiscatorius), by M. Frédéric Guitel.—On the 
innervation of the proboscis of Glycera or Rhynchobolus, by M. 
E. Jourdan.—On an artificial melanine, by M. Georges Pouchet. 
The author has prepared a body which has the general proper- 
ies of the black matter in the blood known as melanine.—New 
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The performance of the new | 


| Philip Henry Gosse. 


researches on olfactometry, by M. Charles Henry.—On the 
assimilation of lichens, by M. Henri Jumelle. Numerous ex. 
periments lead the author to the conclusion that when certain 


| favourable conditions of light, humidity, and season are realized, 
| all lichens are capable of decomposing the carbon dioxide in the 
| air very energetically, notwithstanding their respiration of carbon 


dioxide. Lichens thus increase in carbon. It is also shown 
that, ceteris paribus, direct sunlight is preferable to diffused 
light.—Influence of salinity on the quantity of starch contained 
in the vegetable organs of Lefidium sativum, by M. Pierre 
Lesage. ‘The experiments indicate that when plants are watered 
with solutions containing from 12 to 15 grams of salt per litre 
the starch disappears completely. The diminution of starch is 


| not proportional to the increase of salinity.x—On some rye 


possessing peculiar poisonous properties, by M. Prillieux.—On 
the discovery of a spring at the bottom of the Annecy Lake, by 


| MM. A. Delebecque and L, Legay.—On the soundings executed 


in the Pas-de-Calais in 1890, by M. J. Renaud.—On the meta- 
morphic rocks of the Savoy Alps, by M. P. Termier.—Contri- 
bution to the study of the culture of colza, by MM. E, 
Louise and E, Picard. 
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An Introduction to the Study of Mammals: W. H. Flower and R. Lydek- 
ker (Black).—Forty Years in a Moorland Parish: Rev. J..C. Atkinson 
(Macmillan).— Elementary Text-book of Botany: E. Aitken (Longmans),— 
Proceedings of the Seventh Annual Convention of the Association of Official 
Agricultural Chemists (Washington).—The Missouri Botanical Garden (St. 
Louis).—Die Organisation der Turbellaria Acocla: Dr. L. von Graff (Leip- 
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nenschein.—General Report on the Operations of the Survey of India 
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sikalischen Geographie von Nord-Syrien: Dr. M. Blanckenhorn (Berlin, 
Friedlander).—Ueber den Schadel eines fossilen dipnoérs Ceradotus Sturii, 
nov. sp.: F. Teller (Wien, Hélder).—Coal, and what we get from it: R. 
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UNIVERSITY COLLEGE, LONDON. 


The JODRELL PROFESSORSHIP OF COMPARATIVE ANA- 
TOMY AND ZOOLOGY will be Vacant at Christmas by the Resignatioa 
of Prof. Ray Lankester. 

Applications for the Chair will be received up to NOVEMBER 17. 

They should be addressed to the Secretary of the College, from whom 
information as to the Duties and Emoluments of the Chair may be obtained. 

The new Professor will be expected to enter upon his duties on JANUARY 
6, 1891. 

J. M. HORSBURGH, M.A., Secretary. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 


JUNIOR ASSISTANT in the Art Branch of the South Kensington 
Museum (17-20), NOVEMBER 14. 

The date specified is the latest at which Applications can be received. 
They must be made on forms, to be obtained, — i eee from the 
Secretary, Civil Service Commission, London, S.V 





LONDON UNIVERSITY 
EXAMINATIONS. 


Evening Classes in EXPERIMENTAL PHYSICS (Lectures and 
Laboratory Work), for the Prelim. Sci., Int. Sci., and B Sc., Exams. are 
held at the Birkbeck Institution, Bream’s Buildings, Chancery ne, E.C. 
Special Course for JANUARY PRELIM. SCI. commences on NOVEM- 
BER 6. 

Apply to Secrerary for Prospectus. 

Note.—5Q Students from these Classes have passed in Physics at the 
above Examinations during the last year. 


THE VICTORIA UNIVERSITY. 


THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 


+*T. ARNOLD, M.A., Fellow of the Royal University of Ireland, Examiner 
=> nglish Language and Literature. 

BONNEY, b. Se., LL.D., F.R.S., Professor of Geology in University 
* Colle ge in London, Examiner in G ology and Palz ontology. 
. BRAUNHOLIZ, M.A., Ph.D., University Lecturer in French, Cam- 
bridge Examiner in French L . guage and Literature. 

} 3 MITC HELL BRUCE, M.D., F.R.C P., Lecturer on Materia Medica 
and Therapeutics in Charing Gen Hspital, London, Examiner in 
Materia Medica and Pharmacy. 

Sir DYCE DUCKWORTH, M.D., F.R.C.P., Lecturer on Clinical Medi- 
cine in St. Bartholomew’s Hospital, London, Examiner in Medicine. 

tJ. A. EWING, B.Sc., F. R. S., Professor of Engineering in University 
College, Dundee, E -aminer in B ngineering. 

tWILLIAM GARNETT, M.A., D.C.L., Principal of Durham College of 
Science, Newcastle-on- Tyne, Examiner in Physics 

tA. PEARCE GOULD, MLS. F. R.C.S., Surgical Tutor in Middlesex 
Hospital. Exam gt in Surgery 

tA. V. HARCOURT, F. R “- Reader in Chemistry in the University 
of Oxford, ack a in ‘Che mistry. 

+G. ERNEST HERMAN, M.B., F.R.C.P., 
London Hospital, Exz nee in Obstetric s 

tVICTOR HORSLEY, . F.R.C.S., F.R.S., 
University College oa n, Examiner in Pathology. 

tFRANZ LANGE, Ph.D., 
Academy. Woolwich, Examiner in German Language and Literature. 

G. R. M. MURRAY, F.L.S., Senior Assistant, Department of Natural 
History, British Museum. Examiner in Botany. 








| prepare and edit the Journal, 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roap, 
BIRMINGHAM, 


Who last week sent to his subscribers Canthocamptus minutus, with sketch 
and description. He also sent out Philodina roseola, Floscularia, Corethra 
plumicornis, Melicerta ringens, Stephanoceros; also Ameeba, Hydra, 
Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens for 
Biological Laboratory work. 

Weekly Renennasnenn will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 


BACTERIOLOGIST & TOXICOLOGIST 
FOR THE CAPE OF GOOD HOPE. 


The Agent-General for the Cape of Good Hope hereby invites APPLICA- 
TIONS from Gentlemen of appropriate scientific training and experience 
willing to proceed to the Colony for a term of years, th-re to fill one or 
other of the undermentioned POSTS under the Government, viz. :— 

(1) That of BACTERIOLOGIST, to investigate the diseases of domestic 
animals, supposed to be caused by germs. The Salary offered is £500 a 
year. A Free First-class Passage by steamer (including railway fare to port 
of embarkation) will be provided. 

(2) That of TOXICOLOGIST, to attend chiefly to forensic cases and to 
investigate South African native plants having medicinal properties. The 
Salary offered is £400 a year. A Free First-class Passage by steamer (in- 
cluding railway fare to port of embarkation) will be provided. 

Applications must be accompanied by Testimonials and by Copies of any 
Scientific Publications the applicants may have issued, and should reach the 
undersigned by NOVEMBER 15 next. ‘They will then be submitted to 
the Authorities in the Colony, with whom the Appointments rest. 

CHARLES MILLS, 
Agent-General for the Cape of Good Hope. 

Cape of Good Hope Government Agency, 112 Victoria Street, 

London, S.W., October 14, 1 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


The Council intend to appoint, in Novemner, a Scientific Naturalist as 
SEcRETARY of the Assoc1aTION and DIRECTOR OF THE PLYMOUTH 
LABORATORY. 

He will be required to reside at Plymouth, and to conduct all correspor pa 
ence relating to the affairs of the Association, to direct the Laboratory, t 
and other printed matter issued by the ha 





| ciation, to act as Librarian, to superintend the collection, sale, and distribu- 
| tion of Specimens, and to attend the Monthly Meetings of the Council in 


Lecturer in Midwifery in 
Professor of Pathology in 


Professor of German in the Royal Military | 


A. G. PESKETT, M.A.. Fellow and Tutor of Magdalene College, Cam- 
bridge, Examiner in Classics. | 

REGINALD os _ JOLE, M.A., Ph.D., — on Modern History in 
Jesus College, Oxford, miner in Histor 





"M.D.. F.R.C.P., 
llege, London, 


tG. V. POORE. 
at Cc 


Professor of Medical Jurisprudence in 
Examiner in Forensic Medicine and 


E bud Np. ROBE RTSON, M.A., M.P. (late), Professor of Roman Law 
in University College, London, Examiner in Law. 

tW. R. SORLEY, M.A., Professor of Philosophy in University College, 
Cardiff, Examiner in ay and Political Economy. 

+H. B.." TAYLOR, M.A., Fellow and Mathematical Lecturer of Trinity 

College, C ‘ambridge, Examiner in Mathematics. 

+G. D. THANE, M.R.C.S., Professor of Anatomy in University College, 
London, Examiner in Anz utomy. 

D’ARCY W. THOMPSON, B.A., Professor of Zoolog 
lege, Dundee, Examiner in Z ology. 

tAUGUSTUS D. WALLER, M.D., Lecturer on Physiology in St. Mary's 
Hospital Medical School, London, Examiner in Physiology. 


y in University Col- 


The Examiners against whose names a dagger(t) is placed retire at 
the end of November. Applications are invited for the posts they now fill, 
which should be sent in on or before NOVEMBER a9, and may be 
accompanied by Testimonials (Copies only) or References, at the Candidate’s 
discretion. ‘The appointments will be for Three Years, at the expiration of 
which Examiners are not eligible for re-election. 


For further Particulars, apply to 
A. T. BENTLEY, M.A., Registrar. 
Manchester, October 1890. 





London. 

He will be provided with a residence in the Plymouth Laboratory, and 
will receive a salary of £200 a year,and an allowance for payment of a 
Clerk or general assistant, to be selected by himself. 

Applications for the Post should be sent to the undersigned, on or before 
NOVEMBER 12. 

The gentleman appointed will be required to commence his duties at as 
early a date as possible. 

E. RAY LANKESTER, Hon. Sec. M.B.A. 

Royal Society, Burlington House, W. 


OWENS COLLEGE, 
MANCHESTER. 
BISHOP BERKELEY FELLOWSHIP. 


(Value £100 for one year, and renewable for a second year.) 

At least two are offered for award in December next. Applications must 
be sent to the RecisTRar on or before NOVEMBER 24. Evidence of 
ability to prosecute some special study or research in any of the following 
subjects must be presented :— 


Classics. Physics. 
English Language and Literature. Chemistry. 
History. | 3otany. 
Philosophy. Zoology. 


Geolegy (including Palzontology). 
Physiology. 

Pathology. 

Pharmacology. 


Economic Science. 

Pure Mathematics. 

Applied Mathematics, 

Engineering. | 


A fuller Statement of Particulars and Conditions will be forwarded on 
application. 

HONORARY RESEARCH FELLOWSHIPS. 

A limited number of Aggies will be made in December next. 
Applications must be made on or before NOVEMBER 24. There are no 
emoluments attached to these Fellowships, but Fellows have equal oppor- 
tuniues for research in scientific subjects to those enjoyed by the Bishop 
Berkeley Fellows. 

A fuller Statement will be forwarded on application. 

HENRY WM. HOLDER, M.A., Registrar. 


PRACTICAL PHYSICS FOR B.Sc. AND 


INT. B.Sc. (Lond.) —A specially arranged Evening Course in the 
above commences in NOVEMBER.—For Particulars, apply W. G 
Wootcomse, M.A. (Oxon.), B.Sc. (Lond.), ror King Edward Road, 
South Hackney, N.E. 
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BALLIOL COLLEGE,CHRIST CHURCH, 


TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 
A combined Examination for Natural Science Scholarships and Exhibi- 

tions will be held by the above Colleges, beginning on TUESDAY 
NOVEMBER 18, 1890. 

Three Scholarships and Two Exhibitions will be offered, the Scholarship 
being worth £80 a year. ‘ 

The subjects for examination will be Physics, Chemistry, and Biology, but 
Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to A. VERNon HaRcourRT, 
Christ Church, Oxford. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 

Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 
CEYLON, JAVA, BORNEO, AND NEW 

GUINEA INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots. Also Orthoptera and Dragon-flies, Land and Freshwater Shells, 


offered at cheap prices. —H. Frunstorrer, Naturalist, care of German 
Consulate, Soerabaia, Java. 
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CHEAP 


WIMSHURST 
Works in any Weather. Size giving 4} Sparks, £4 10s. 


ACOUSTIC APPARATUS. 


MACHINE. 


SCHOOL APPARATUS. 


Approved by Science and Art Department. 


CATALOGUES FREE. 


HARVEY @& PEAEFE, 


6 CHARING CROSS ROAD, W.C. 











+ CHADWICK’S +- 


PERFECT OPTICAL LANTERN 


(FOR LIME-LIGHT ONLY). 


This is the most perfect instrument for the purpose for which 
it is intended. Equally suitable for the drawing-room, the 
school-room, or the largest lecture-hall, and undoubtedly ¢he 
instrument for SCIENTIFIC PROJECTIONS, the MICROSCOPE, 
PoLARISCOPE, &c. (Bellows can be instantly removed. ) 

Can be used on a tripod stand with or without the cabinet, 
and when packing up no portion need be removed or detached. 
4}-in. condensers, interchangeable objectives from the shortest 

up to 16 inches focus. 
FURTHER PARTICULARS SEE CATALOGUE. 
cecese 


LEECH’S PATENT LANTERN MICROSCOPE AND POLARISCOPE. 
The most perfect Instrument for the purpose for which it is intended 
SEE PAMPHLET, POST FREE, ONE STAMP. 

SOLE PROPRIETOR AND MANUFACTURER— 


W. I. CHADWICK, 


AUTHOR OI 








>‘ The Magic Lantern Manual,” “‘ The Stereo:copic Manual,” &.., 


2ST. MARY’S ST., MANCHESTER. 
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WALTER SCOTT’S NEW BOOKS. 





Crown 8vo, Cloth, Price 3s. 6d. per Volume; Half Morocco, 6s. 6d. 
per Volume. 


THE CONTEMPORARY SCIENCE SERIES. 


EDITED By HAVELOCK ELLIS. 
RECENT ADDITIONS. 
THE CRIMINAL. By Havetock Etuis. With 
numerous Illustrations of Criminal Heads, Faces, &c. 
“*The volume is one of the best of an excellent’series.”—Glasgow Herald. 
SANITY AND INSANITY. By Dr. Cuar.es 
MERCIER. Numerous Illustrations. 


**The brightest book on the physical side of mental science published in 
our time.”—Pall Mail Gazette. 


HYPNOTISM. By Dr. Atpertr Mott, Berlin. 


** The latest and fullest information on the subject now accessible.” —£c ho. 


MANUAL TRAINING. By Dr. C. M. Woop- 


WARD, Director of the Manual Training School, Washington Univer- 
sity (St. Louis, Mo.). Numerous Illustrations. 


IN PREPARATION. 


THE SCIENCE OF FAIRY TALES. |! 


E. S. HARTLAND. 


Ww 
we 


London: WALTER SCOTT, 24 Warwick Lane, E.C. 


Just Published, Demy 8vo, Cloth, Price 10s. 6d. 


THE THIRD AND CONCLUDING VOLUME OF THE 


BIRDS OF NORFOLK; 


With Remarks on their Habits, Migration, and Local Distribution. 
HENRY STEVENSON, F.L.S., 
THOMAS SOUTHWELL, F.Z.S., 


Member of the British Ornithologists’ Union. 


The First and Second Volumes can stiil be had. 








Lendon: GURNEY & JACKSON, 1 Paternoster Row. 
Norwich: NORFOLK CHRONICLE CO., Limirep. 


** THE VERTEBRATE FAUNA OF SCOTLAND.” Third Volume. 


Small 4to, 215, net. 


THE BIRDS OF IONA AND MULL, 


And other Natural History Notes, 1852-70. 


By the late HENRY DAVENPORT GRAHAM, and 
Edited by J. A. HARVIE-BRowNn, F.Z.S., &c. 


Illustrated from the Author’s Sketch-Books. 


6 ’ 


relief volume” in the series of ‘* The Vertebrate Fauna of 
Scotland,” by HArvie-Brown and BuckLey. 


EpINBURGH : Davip DouGLas, AND ALL BOOKSELLERS. 


BY Ww. MATTIEU WILLIAMS. 


The Fuel of the Sun. 2nd Edition, 8vo, Cloth, ros. 


The Philosophy of Clothing. Just Published, Post 8vo, 
Cloth, 4s. 


*.* Forming a 














London: T. LAURIE, 28 Paternoster Row. 
Edinburgh and Glasgow: JOHN MENZIES & CO. 


Monthly, Price 6d. 


OUTING: A Magazine of Travel, 





Sport, 


and Adventure all over the World. Beautiful Illustrations by the first 
Artists. A New Volume commences with the Number for October. Sub- 
scribe now. Of all Booksellers, 6s. a year, or by Post from the Office on 

170 Strand, London. } 


day of Publication, 8s. Office : 


SAMPSON Low, MARSTON AND CO.’S 


NEW BOOES. 


Now Ready. Supplementary Volume to Mr. Stanley’s “‘ In Darkest Africa.” 


-EMIN PASHA AND THE REBELLION 


AT THE EQUA’ OR. A Story of Nine Months’ Experiences in the 
last of the Soudan Provinces. By A. J. MOUN'TENEY JEPHSON, 
one of Stanley’s Officers. Written with the Revision and co-operation 
of Henry M. Srantey, D.C.L., &c., &c. A Preface also by Mr. 
STANLEY. With Map and numerous Illustrations. Second Edition. 
Demy 8vo, Cloth extra, ONE GUINEA. 


Fourth Edition ia the Press, Ready shortly. 


IN DARKEST AFRICA. By Henry M. 
STANLEY, D.C.L., LL.D., &c. Being the Official Publication re- 
cording the Quest, Rescue, and Retreat of Emin, Govern »r of Equatoria. 
2 vols. Demy 8vo, with 150 Illustrations and 3 Maps, in handsome Cloth 
binding, TWO GUINEAS. 

“*Mr. Stanley’s narrative of his adventures, privations, sufferings, trials, 
dangers, and discoveries during his heroic quest and rescue of Emin Pasha is 
as hse and enthrs walling a tale as ever was told by man.” — Times. 





Shue Ready, at all Booksellers’ A 


THE EARL OF BEACONSFIELD, K.G. 
By JAMES ANTHONY FROUDE, D.C.L. Being the First Volume 
of the ‘* Queen’s Prime Ministers’’ Series, Edited by Sruartr J. Rep. 
With Portrait. Crown &vo, Cloth, 38. 6d. 

**We believe that Mr. Froude’s estimate of Lord Beaconsfield, on the 
whole, will be the one accepted by posterity.” —Standard. 


THE RIVERSIDE NATURALIST: Notes 
on the Various Forms of Life met with either in, on, or by the Water, or 
in its immediate vicinity. By EDWARD HAMILTON, M.D., F.L.S., 
&c., Author of “ Recollections of Fly-Fishing for Salmon, Trout, and 
Grayling,” &c. Demy 8vo, with numerous I]lustrations, Cloth, 14s. 


| NEW NOVELS AND STORIES, AT ALL THE LIBRARIES. 








OUR PLEASANT VICES. By MILNer Mac- 
MASTER. 3 Vols. Crown 8vo, Cloth, 31s. 6d. 
** A supremely jnterestin g and well-told tale of Australian life... . A 
well. conceived story and an intricate plot skilfully constructed and deve- 
loped.”—Scotsman. 


TWO NEW STORIES BY FRANK R. STOCKTON, 
Author of *‘ The Hundredth Man,”’ &c. 
ARDIS CLAVERDEN. =1 Vol. Crown 8vo, 
Cloth, 6s. 
THE MERRY CHANTER. With numerous 


Illustrations. Crown 8vo, Boards, 2s. 6d. 


KILGROOM: a Story of Ireland. B 
STEUART, Author of ‘Letters to Living Authors,’’ & 
Crown 8vo, Cloth, €s. 

DUCHESS FRANCES. A Novel. 
TYTLER, Author of “Citoyenne Jacqueline,” 
Crown 8vo, Cloth, 6s. 

‘** This vigorous and gracefully written story.”—Leeds Mercury. 


. A. 


c. 1 Vol 


Me 


By SARAH 
“Lady “Bell,” &c. 


NOW READY, PRICE ONE SHILLING. 


HARPER’S MAGAZINE. 
NOVEMBER NUMBER. 


CONTENTS : 

OUR ITALY. Cuartes DupLEY WarNER. With 12 Illustrations 

TOO LATE. A Poem. JuLIAN HAWTHORNE. 

A HALLOWEEN WRAITH. A Story. Wittiam Brack. With Fiv: 
Illustrations, drawn by W. Small. 

“DER MEISTERTRUNK.” The Festival Play of Rothenburg. E. W. 
Meatey. Eight Illustrations, om by Otto Walter Beck. 

A WINTER TOURNEY TO JAPAN. Larcapio Hearn. 

PRINCETON UNIVERSITY. Professor W. M. Stoanr 

URBAN AND COMMERCIAL CHILI. Tueopore Cuttp. Thirteen 
Illustrations. 

SWITZERLAND AND THE SWISS. S. H. M. Byers 

FORT TARASCON: the last Adventures of the Illustrious Tartarir 
VI. AtrHonse Daupet. With Twenty Illustrations; drawn by Luig i 
Rossi, Louis Montégut, and F. de Myrbach. 

&c., &c. Eighty Illustrations in all. 





LONDON: 
SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Limirep, 
St. Dunstan’s House, Fetter Lane, Fleet Street, E.C. 
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say oneibenng tae ar  _ UNRWALLED. SPECTACLES. (wnrivaten. 


Demy 8vo, Cloth, 710 Pages, with 680 Illustrations, Price 18 


EXPERIMENTAL SCIENCE: | MR. FOURNET, 


. . ‘ | Author of “The Philosophy of Sight,” 
Elementary, Practical, and Experimental Physics. | B f his VALUABLE PATENT REFR aia SILVER 
. rene y means of his Us ATE? SFRA METER, SIL 
By GEORGE M. HOPKINS. MEDAL, PARIS EXHIBITION, 1889, 





The design of this work is to afford to the student, the mechanic, and all | 


who are interested in science, a ready means of acquiring a general know- | OUTRIVALS 

ledge of physics by the experimental method, and also to furnish to the : . r : 
teacher suggestions in experimentation which will be helpful in making AT PRESCRIBING FOR SPECTACLES 
class-room work interesting and attractive. Most of the apparatus illus- , , 

trated and described may be constructed and used by anyone having The Most Eminent Surgeon-Oculists of the Day, 


ordinary mechanical skill. Simple and easily made devices have been | 
chosen for physical demonstration. With scarcely an exception, the experi- 
ments described were performed at the time of writing, to insure fullness of 
detail, and to avoid inaccuracies. 


All Oculists’ Prescriptions should be checked by this Valuable Instrument. 
Those wearing or about to wear Spectacles are confidently recommended to 
have their Sight Tested by Mr. FOURNET’S REFRACTOMETER. 





= & FS. Som, 205 Shand, Lenten. CONSULTATION FEE, FIVE SHILLINGS. 
By LIONEL S. BEALE, M.B., F.R.S., | '8 BENTINCK ST., WELBECK ST., S.W. 11 till 5. 
Professor of Medicine in King’s College. Appointments desirable, 
SLIGHT AILMENTS: Nature and Treatment. 3rd Edition. Spectacles at Civil Service Prices. 
55. (Ready October 1. an a 
OUR MORALITY AND THE MORAL QUESTION. 25. 6d. Post Free for Three Stamps. 


THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 
HOW TO WORK WITH THE MICROSCOPE. 100 | 


Plates. 21s. (Harrison.) 


A New Classified Catalogue (No. 104) of 
THE MICROSCOPE IN MEDICINE. 86 Plates. 215. os Werke fer Sale on 
BIOPLASM: an Introduction to Medicine and Physiology. | Important Works for Sale ¢ 


| 
ON LIFE AND ON VITAL ACTION. 55. | INVERTEBRATA: 


a ieee Car Ew - | PART L—LOWER ANIMALS, LIVING AND FOSSIL. 


LIFE THEORIES AND RELIGIOUS THOUGHT. 55 6d. Containing Protozoa (Foraminifera, Spongida, &c.), Cca:LENTERATA 
London: J. & A. CHURCHILL. | (Hydroida, Corallinz, &c.), Ecutnopermata (Crinoidea, &c.), ANNULOSA 


———_—. —— ~—-- ——— -—— — (Rotifera, Annelida, Crustacea, Arachnida, Myriopoda). Works on the 
TO SCIENCE LECTURERS. 


AQUARIUM. 
See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses. New Triple 
constructed for B. J. MatpEn, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution, Dr. H. GRATTAN GUINNESS, —— 
&c, Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 


and Best. Elaborately Illustrated Catalogue, 300 Pages, 1s. ; Postage, sd. | OSTEO LOGICAL § PECIM E N Ss, 
Smaller do.,6¢. Pamphlets Free. HUGHES, Specialist, Brewster House, MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Mortimer Road, Kingsland, N. Price List, Three Stamps. 


NEW BOOK BY MISS A, M. CLERKE. 


THE SYSTEM OF THE STARS. 


By AGNES M. CLERKE, 


Author of “A History of Astronomy during the Nineteenth Century.” 
With 6 Plates and 50 Woodcuts in the Text. 
1 Vol. 8vo, Price 21s. 


London: LONGMANS, GREEN, & CO. 





WILLIAM WESLEY & SON, 
2°83 ESSEX STRET, STRAND, LONDON. 








Demy S8vo, 2 Vols., 1360 Pages, Price 325. 


THE CRITICAL PHILOSOPHY OF 
IMMANUEL KANT. 


By EDWARD CAIRD, LL.D., 


Professor of Moral Philosophy in the University of Glasgow, late Fellow and Tutor of Merton College, Oxford. 


“It is quite the most comprehensive and maturely considered contribution that has been made by an English writer to the 


understanding of Kant’s whole philosophical achievement. It is every way a thorough and masterly performance.’’—Afind, 
“* At last we have in English a critical exposition of ‘The Critical Philosophy of Kant,’ which, for thoroughness and ability, 
can hold up its head before any similar attempt in other languages.” —Academy. 


‘‘ The object of this book is to give a connected view of the Critical Philosophy, showing the relations of the three ‘Critiques ° 
to each other, and to the other works of Kant which may be regarded as illustrations or developments of his main arguments. The 
first part, on the ‘Critique of Pure Reason,’ deals with the same subject as my former work, entitled ‘The Philosophy of Kant, 
but, except in a few passages, it is not a reproduction of it.”"—A.xtract from Preface. 

Glasgow : JAMES MACLEHOSE & SONS, Publishers to the University. 
London: MACMILLAN & CO. 
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SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ** Rowlands’s’’ Metal Gratings, or with Prisms of every Description, 


DISK PRISMS AND MOUNTINGS 
For star sisettncate the Stars on Secchi’s Plan. 


A. HILGER, 


Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD Roap, 
Lonpon, N.W 





GOLD MFDAL, Highest Award, Inventions Exhibition, 
1885. 


JOHN J. GRIFFIN & SONS, Limrreo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 


CHEMICAL APPARATUS of every description for Analytical Opera 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FoR CATALOGUES, FREE ON APPLICATION 





Excelient Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


ss NEW INVENTIONS. 


Her Majesty’s Royal Letters Patent have been granted to | 


the inventor of a wonderful as well as useful little appliance. 
This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 14 inch square. It is constructed upon 
an entirely new principle, and has a magnifying power and de- 
finement superior to some of the most elaborate and expensive in- 
struments, and yet so simple that any school-boy or girl can use it. 
Its magnifying power is registered as 150 diameters, or 22°500 
surfaces, and distinctly shows all the thousands of different 
kinds of animalcula in water, &c., or any other microscopic 
objects. This new patent was staled by the Comptroller 
General of Patents on the 13th of August last, and is now 
offered to the public at the nominal price of Is. each, and sent 
free by parcel post upon receipt of postal order value One 
Shilling-—stamps not taken—with a 12 page pamphlet of in- 
structions for use, and a large double sheet of engravings in 
black and gold (with key) free. The Inventor and Manufac- 
turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonable time, that a 
postal note value 1s, will be forwarded by return of post. The 
medical profession, chemists, schoolmasters, teachers and stu- 
dents, as well as parents and guardians, should send for one on 
a»proval. This is no foreign rubbish, but of good English 
workmanship throughout. Address: CONWAY, RAE & 
Conway, Stafford 
Street, 


The Premier Patent Microscope Depot, 
Birmingham. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Mr. HENsoN has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 





Lessons nell 


Catalogues Free. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 
NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently added to Stock :—A large series of Cornish Minerals, including 
fine Gothite, Chalcotrichite, Bismuthine, Liroconite, and Fr: ancolite ; } rare 
Fossils from the Pentlands and from the Folkestone Gault ; samples of 
various important Phosphatic Deposits; Micro-sections of Oligoclase- 
Augite-Porphyrite, Canisp, Glaucophane-Epidote-Schist, Anglesea, Augite- 
Pikrite, Lochinver, and Microcline-Pegmatite, Rispond, Sutherland, Quartz- 
Felsite with flow-structure, Llanberis ‘Granite, Killiney, and other Rocks; 
and a few interesting New Zealand Stone Implements, some of very early 
types. 

Collections of typical specimens of Rocks, Minerals, Fossils, and Natural 
History objects generally for Science Tez achers made up to order at 
exceptionally low rates 


BRYCE-WRIGHT’S MUSEUM, 
26 SAVILE ROW, LONDON, W. 


(Orr REGENT STREET), 





Contains Minerals, Precious Stones, Stone Implements (Palzo- 
lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and 
other Savage Weapons, Bronze Implements ; Works of Art in 
Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone ; 
Arms and Armour, and other Specimens of Natural History, all 
of which are 


FOR SALE AT THE LOWEST PRICES. 
ESTABLISHED 1845. 
Boxes sent upon Approval. 
Man spricht Deutsche. 


On parle frangais. 


MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 


Aso, E1icut oTHer First Crass Prize MepAts 
Special Collections for Students, Lecturers, and Museums. 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
—Apparatus and Appliances—Minerals for Chemical Purposes— 
Cabinets—Hammers— Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 
THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
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MESSRS. MACMILLAN AND CO.'S NEW BOOKS. 


A NEW BOOK BY MR. J. NORMAN LOCKYER. 


THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 


SYSTEMS. By J. NORMAN LOCKYER, F.R.S., Correspondent of the Institute of France, Professor of Astro- 
nomical Physics in ihe Normal School of Science, &c. 8vo, 17s. net. 


THE ADVANCEMENT OF SCIENCE; OCCASIONAL ESSAYS AND 


ADDRESSES. By E. RAY LANKESTER, M. A., LL.D., F.R.S., Professor of Zoology and Comparative Anatomy in 
University College, ‘London, Fellow of Exeter Colleg , Oxford. 8vo, 10s. 6d. 





The Saturday Review says :—‘‘ These lectures on various scientific subjects collectively illustrate the author's usual clearness 
and vigour of statement, the present outlook and practical tendencies of science.” 


Nature says :—‘‘ All of them are of more or less permanent interest, and we are glad to have them presented to us in the con 
venient form of a well printed octavo volume. While some of the essays are somewhat too technical for the general reader, the 
majority are of great and very general interest, well worthy of being read and thought over by all.” 


The Atheneum says :—‘‘ Prof. Lankester always writes in an interesting manner, and is so well abreast of modern discoverieS 
and phases of thought, that it is less dangerous for him than for many to collect the ‘chips’ of past years.” 


The Odserver says :—*‘ The essay on the history and scope of zoology is, on the whole, perhaps the ablest summary of zoologic 
science as it now stands in the language.”’ 


MACMILLAN AND CO., LONDON. 


DEATH AND DISABLEMENT BY ACCIDENT, 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY way STANLEY § 


Assures £1000 at Death and Full Benefits at £4 per Annum, 








Mathematical Instrument Manufacturer to H.M. Government, Council of 


HON. EVELYN ASHLEY. Chairman India, Science and Art Department, Admiralty, &c. 
= . — 4 “ , < Alle . 
Mathematical, Drawing, and Surveying Instruments 
Annual Income £250,000. ” of every Description, 


80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID, 


£ 9) 7 5 O O O O | W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
] ’ ° 


Excellence of Construction of Mathematical Instruments, and the only 
: Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
West End Office:-8 GRAND HOTEL BUILDINGS, W.C. matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Of the Highest Quality and Finish, at the most Moderate Prices. 


Illustrated Price List Post Free. 


Head Office :—64 CORNAILI, LONDON, i, Address :—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
W. N 
M VIAN' >)’ } Secretaries. BOILING WATER OR MILK. 


HOLLOWAYS PILLS cs EPPS'S 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI« 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is anges in Complaints incidental to Females. BREAKFAST OR SUPPER. 
p ESTABLISHED 1852. 99 HATTON GARDEN 
_ CATALOGUE FREE. ’ 
RKEN, SON, & RAYMENT,, occce en 7 vondos, 20 
and Profession. 
ounieaaetiin ee, enc APPARATUS 


Of every description. 


“OPTIMUS” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 











“OPTIMUS ” “OPTIMUS ” 
SCOUT. SCORER. 











| Medium Size. Small — 
a ™ The most | 4 Clear Definition. Clear Definition. 
Dry Pi ee Ea, M convenient ) Good Field. Large Field, 
By invented. | =Magnifying 64 Magnifying 25 

No Dark: Slides. &3 iin elit | times. times. 
Plates changed If porn 70s 30s 

y turning a a =o manag i ee . 

Button. as bn. For Definition and Magnifying Power we invite intending Purchasers to test our 


Field Glasses against any in the World. 








FACE 
SPOTS. 


FACE 


SPOTS. 


FACE 


SPOTS. 


ACNE. 
ACNE. 
ACNE. 
ACNE. 


ACNE. 
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EXTRA 


‘Minolia Soap 


CREAM. 
“ BRITISH MEDICAL JOURNAL.” 


*** Vinolia’ Soap is of unquestionable excellence, and is much in favour with the EXTRA 
profession. 





«“ LANCET.” CREAM. 


** Odour delicate, and the article of excellent quality.” 


«“ CHEMIST AND DRUGGIST.” EXTRA 


** An ideal soap, delightfully perfumed ; a very little of it gives a lasting lather, and the CREAM 
skin has a velvety feeling after washing with it. ; 


Vinoliy 


THE CHOICEST OF CREAMS. §&°4EMA. 


For the Skin in Health and Disease. 
“THE BABY.” ECZEMA. 


‘* For acne spots on the face, and particularly for eczema, it is undoubtedly efficacious, 


frequently healing eruptions and removing pimples in a few days. It relieves itching at ECZEMA. 


once. 
‘HOSPITAL GAZETTE.” 
** We are able to testify to its value.” ECZEMA. 


Vinolia Powder «-. 








SKIN. 





Borne | , | DULL 
** It is well adapted as a dusting powder for toilet purposes.” 

« BRITISH MEDICAL JOURNAL.” SKIN. 
** *Vinolia’ Powder is an impalpable rose dusting powder, soluble, of remarkable fine- 

ness, and well adapted for the nursery, toilet, ‘ weeping’ surfaces, and sweating feet.” DULL 

“ LADY’S PICTORIAL.” ; 
** Superseding the old toilet powders, which are apt to cause acne spots on the face by SKIN. 


blocking up the pores of the skin. 


Lest Your Soap! 


A FREE OFFER !—We will may, | free on application, TE wi FOR SOAPS, with dond fide reports from Medical 


and other Scientific Journals, together with Facts and Figures, showing ‘‘ VINOLIA” SOAP to be the Purest, Safest, and Best 


for Skin Irritation, ‘J 


‘oilet, Nursery, and Bath. 


OF ALL CHEMISTS. SAMPLES FORWARDED POST FREE ON RECEIPT OF THREE PENNY STAMPS. 
VINOLIA SOAF. -Floral, 6d. ; Balsamic, 8¢. ; and Otto of Rose, 1o¢. per Tablet. SHAVING STICKS, ©» 


Is. 6d., and 2s. 


Flat Cakes in porcelain-lined metal boxes, 2s. 


VINOLIA CREAM. (A Plastic Emollient Cream for the Skin in Health and Disease ; for Eczema, Sunburn, &c.) 


Is. Od., 35. 6d 


, and 6s. per box. 


VINOLIA POWDER. (A soothing, soluble, Rose Dusting Powder, for the Toilet, Nursery, Skin Irritation, &c.) 


Is. O@., 35. 6a., and 6s. per box. 


LONDEAU ET CIE, RYLAND ROAD, LONDON, N.W. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
O; Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1098, VoL. 43-] 


Registered as a Newspaper at the General Post Office.] 
THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 

THe OBSERVATORY, MELBOURNE, 
ctober 1o, 1888. 

Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 

(Signed) R. J. ELtery. 


































Now MADE 


IN 
Frat WaTcH 
Size. 


EpingurGu, May 31,’89. 
Dear Str,—I have just 
returned from a six weeks’ 
N\ stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y45 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taxing it down 


, : e with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 1O HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCCPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Medical Journal. 


BECK’S 


£2 Qs. to £5 5s. 








made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, | 
well-finished Instrument. ~ 

POSOSCS SO SSOSSSSOOeOS 














R. & J. BECK, 68 Cornhill, London, E.C. 


THURSDAY, NOVEMBER 13, 1890. 


2000 feet and then comparing it | 


[PRICE 15 CENTS. 
[All Rights are Reserved. 


| BROWNING’S PLATYSCOPIC LENS. 


— 








Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).””—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA'S 


SPECTACLES. 
WITH FINEST BRAZILIAN PEBBLES, 
OR 





THE PUREST GLASS. 
Carefully adapted to any sight, a Register of which is kept for 
future reference. 


NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 


TELEPHONE No. 6583. Telegraphic Address—‘‘ Necrett1, Lonpon.” 
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THE VICTORIA UNIVERSITY. 


THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 


+T, ARNOLD, M.A., Fellow of the Royal University of Ireland, Examiner 
in English Language and Literature. 

tT. G. BONNEY, D.Sc., LL.D., F.R.S., Professor of Geology in University 
College in London, Examiner in Geology and Palzontology. 

E. BRAUNHOLTZ, M.A., Ph.D., University Lecturer in French, Cam- 
bridge Examiner in French Language and Literature. 

J. MITCHELL BRUCE, M.D., F.R.C.P., Lecturer on Materia Medica 
and Therapeutics in Charing Cross Hospital, London, Examiner in 
Materia Medica and Pharmacy. 

Sir DYCE DUCKWORTH, M.D., F.R.C.P., Lecturer on Clinical Medi- 
cine in St. Bartholomew’s Hospital, London, Examiner in Medicine. 

tJ. A. EWING, B.Sc., F.R.S., Professor of Engineering in University 
College, Dundee, Examiner in Engineering. 

tWILLIAM GARNETT, M.A., D.C.L., Principal of Durham College of 

Science, Newcastle-on-Tyne, Examiner in Physics. 

PEARCE GOULD, M.S., F.R.C.S., Surgical Tutor in Middlesex 

Hospital, Examiner in Surgery. 

+A. V. HARCOURT, M.A., F.R.S., Reader in Chemistry in the University 

of Oxford, Examiner in Chemistry. 

ERNEST HERMAN, M.B., F.R.C.P., 

London Hospital, Examiner in Obstetrics 

tVICTOR HORSLEY, M.B., F.R.C.S., F.R.S., Professor of Pathology in 
University College, London, Examiner in Pathology. 

t+tFRANZ LANGE, Ph.D., Professor of German in the Royal Military 

Academy. Woolwich, Examiner in German Language and Literature. 

G. R. M. MURRAY, F.L.S., Senior Assistant, Department of Natural 
History, British Museum, Examiner in Botany. 

A. G. PESKETT, M.A,, Fellow and Tutor of Magdalene College, Cam- 
bridge, Examiner in Classics. 

REGINALD L. POOLE, M.A., Ph.D., Lecturer on Modern History in 
Jesus College, Oxford, Examiner in History. 

+tG. V. POORE, M.D., F.R.C.P., Professor of Medical Jurisprudence in 
University College, London, Examiner in Forensic Medicine and 


tA. 


+G. Lecturer in Midwifery in 





Hygiene. 
EDMUND ROBERTSON, M.A., M.P. (late), Professor of Roman Law 
in University College, London, Examiner in Law. 


tW. R. SORLEY, M.A., Professor of Philosophy in University College, 
Cardiff, Examiner in Philosophy and Political Economy. 
tH. M. TAYLOR, M.A., Fellow and Mathematical Lecturer of Trinity 


College, Cambridge, Examiner in Mathematics. 

tG. D. THANE, M.R.C.S., Professor of Anatomy in University College, 
London, Examiner in Anatomy. 

D'ARCY W. THOMPSON, B.A.., Professor of Zoology in University Col- 

lege, Dundee, Examiner in Zoology. 

tAUGUSTUS D. WALLER, M.D., Lecturer on Physiology in St. Mary's 
Hospital Medical School, London, Examiner in Physiology. 


The Examiners against whose names a dagger(t) is placed retire at 
the end of November. Applications are invited for the posts they now fill, 
which should be sent in on or before NOVEMBER 29, and may be 
accompanied by Testimonials (Copies only) or References, at the Candidate’s 
discretion. ‘I'he appointments will be for Three Years, at the expiration of 
which Examiners are not eligible for re-election. 

For further Particulars, apply to 

A. T. BENTLEY, M.A., Registrar. 

Manchester, October 1890. 


UNIVERSITY COLLEGE, LONDON. 


The JODRELL PROFESSORSHIP OF COMPARATIVE ANA- 
TOMY AND ZOOLOGY will be Vacant at Christmas by the Resignatioa 
of Prof. Ray Lankester. 

Applications for the Chair will be received up to NOVEMBER 17. 

they should be addressed to the SecreTARY of the College, from whom 
information as to the Duties and Emoluments of the Chair may be obtained. 

The new Professor will be expected to enter upon his duties on JANUARY 
6, 1891. 





J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 


The Council will shortly proceed to Appoint a Quain Student in Biology 
(Botany Section). Candidates(who must have attended for at least three 
terms one or more classes in Botany at the College) should forward their 
Applications to the Secrerary by December 1. They should give particu- 
lars of their College Course, and of any distinctions gained at the Universities 
or elsewhere. 

rhe value of the Studentship is £100 per Annum. 

J. M. HORSBURGH, M.A., Secretary. 


PRACTICAL PHYSICS FOR B.Sc. AND 


INT. B.Sc. (Lond.) —A specially arranged Evening Course in the 
above commences in NOVEMBER.—For Particulars, apply W. G 
WootcomsgE, M.A. (Oxon.), B.Sc. (Lond.), ror King Edward Road, 
South Hackney, N.E. 


CEYLON, JAVA, BORNEO, AND NEW 
GUINEA INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots, Also Orthoptera and Dragon-flies, Land and Freshwater Shells, 

RUHSTORFER, Naturalist, care of German 


offered at cheap prices.—H. 
Consulate, Soerabaia, Java. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BaALsaLL HEATH Roap, 
BIRMINGHAM, 


| Who last week sent to his subscribers Acineta grandis, with sketch 


and description. He also sent out Philodina roseola, Floscularia, Corethra 
plumicornis, Melicerta ringens, Stephanoceros; also Amoeba, Hydra, 
Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens for 
Biological Laboratory work. : 

eekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Eleven Parts, 1s. each. 


BACTERIOLOGIST & TOXICOLOGIST 
FOR THE CAPE OF GOOD HOPE. 


The Agent-General for the Cape of Good Hope hereby invites APPLICA- 
TIONS from Gentlemen of appropriate scientific training and experience 
willing to proceed to the Colony for a term of years, there to fill one or 
other of the undermentioned POSTS under the Government, viz. :— 

(1) That of BACTERIOLOGIST, to investigate the diseases of domestic 
animals, supposed to be caused by germs. The Salary offered is £500 a 
year. A Free First-class Passage by steamer (including railway fare to port 
of embarkation) will be provided. : 

(2) That of TOXICOLOGIST, to attend chiefly to forensic cases and to 
investigate South African native plants having medicinal properties. The 
Salary offered is £400 a year. A Free First-class Passage by steamer (in- 
cluding railway fare to port of embarkation) will be provided. 

Applications must be accompanied by Testimonials and by Copies of any 
Scientific Publications the applicants may have issued, and should reach the 
undersigned by NOVEMBER 15 next. They will then be submitted to 
the Authorities in the Colony, with whom the Appointments rest. 

CHARLES MILLS, 
Agent-General for the Cape of Good Hope. 
Cape of Good Hope Government Agency, 112 Victoria Street, 
London, S.W., October 14, 1890. 

Referring to the above the Agent-General hereby informs Candidates that 
the following conditions will apply to any person whom the Government may 
see fit to appoint :— ‘ 

1. He will have to proceed to the Colony at such time as shall be pre- 
scribed by the Agent-General 

2. He Shall reside wherever the Government may require, and his services 
shall be available in any part of the Colony 

He shall bind himself so to serve for ¢hove years ; but the Government 
shall be at liberty to terminate his engagement at any time upon giving him 
six months’ previous notice to that effect, or paying him three months’ 
salary; and in either case, providing him with a free return "passage to 
England (or Holland in the case of the Veterinary Surgeon). A free return 
passage will also be provided if the employé should not be re-engaged on 
the expiration of the said three years, or in the event of his being compelled 
to return to Europe within that period by illness not occasioned by any 
impropriety of conduct on his own part. ay : 

In the event of re-engag , after the expiration of the said three years, 
the salaries will be increased as follows :— 

That of the Bacteri i £500 to £600 a year. 

That of the 7oxi t, from £400 to £500 a year. 

Surgeon from £ 300 to £350 a year. 









That of the Veterinary . 
Salaries take effect from date of embarkation in Engl and. 
When travelling on duty in the Colony, Officers are reimbursed the actual 
cost of their transport from place to place, and allowed fifteen shillings a cay 
to cover their personal or subsistence expenses, &c. 

November 5, 1890. 


OWENS COLLEGE, 
MANCHESTER. 
BISHOP BERKELEY FELLOWSHIP. 
(Value £100 for one year, and renewable for a second year.) 

At least two are offered for award in December next. Applications must 
be sent to the RecistRAR on or before NOVEMBER 24. Evidence of 
ability to prosecute some special study or research in any of the following 
subjects must be presented :— 





Classics. Physics. 
English Language and Literature. Chemistry. 
History. | Botany. 
Philosophy. | Zoology. 


Geology (including Palzontology)- 
Physiology. 


Economic Science. 
Pure Mathematics. 


Applied Mathematics. Pathology. 
Engineering. Pharmacology. 

A fuller Statement of Particulars and Conditions will be forwarded on 
application. 


HONORARY RESEARCH FELLOWSHIPS. , 

imited number of Appointments will be made in December next. 
Pe on must be made a or before NOVEMBER 24. There are no 
emoluments attached to these Fellowships, but Fellows have equal oppo 
tuniues for research in scientific subjects to those enjoyed by the Bishop 
Berkeley Fellows. ee 

A fuller Statement will be forwarded on application. : 
HENRY WM. HOLDER, M.A., Registvar. 


TECHNICAL ASSISTANT WANTED, 


with good knowledge of Applied Science.—Address, stating Qualifica- 
tions, and Salary required, “‘ L.,” NATURE Office. 
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R. FRIEDLAENDER UND SOHN, 


Berlin, N.W. Carlstrasse 11. 

JUST OUT, THE FOLLOWING CATALOGUES OF BOOKS :— 
COMPARATIVE ANATOMY AND 
PHYSIOLOGY. 

126 Pages, Royal 8vo, with 5106 Titles of Periodicals, Books, &c. 
ARACHNIDA, MYRIOPODA, 
CRUSTACEA, ROTATORIA. 

46 Pages, with 1831 Titles. 

VERMES, ECHINODERMATA, CCELEN. 
TERATA, SPONGIZ, PROTOZOA. 


86 Pages, with 3246 Titles. 


Our 33 Catalogues on every special branch of the Natural and Exact 
Sciences are sent 
GRATIS and POST FREE on Application. 
Post Free for Three Stamps. 
A New Classified Catalogue (No. 104) of 
Important Works for Sale on 
INVERTEBRATA: 


PART I.—LOWER ANIMALS, LIVING AND FOSSIL. 





' Manufacturing Opticians to the Queen and 4 


Containing Protozoa (Foraminifera, Spongida, &c.), Co:LENTERATA 
(Hydroida, Corallinz, &c.), EchtNopeErmaTa (Crinoidea, &c.), ANNULOSA 
(Rotifera, Annelida, Crustacea, Arachnida, Myriopoda). Works on th 


AQUARIUM. 


WILLIAM WESLEY & SON, 
3 ESSEX STREET, STRAND, LONDON. 


SPECTROSCOPES & SPECTROMETERS 


TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Descriptio: 








DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 


GOLD MFDAL, Highest Award, Inventions Exhibition, 
1885. 


OIL ENGINE 


(PRIESTMAN’S & HUME’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. First Prize awarded for Small Farmers’ 
Motor, Plymouth, 1890, Gold Medal awarded, Edinburgh, 1890. 


SUITABLE FOR ANY DRIVING PURPOSES 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a Queen Victoria Street, E.C. 





OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 





Price List, Three Stamps. 


ELECTRIC LANTERNS, 


Nouble-fronted, made entirely of Bras 
For Diagram and Spectrum Work. 
415 15s. 

As made for Oxford University 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 

‘Ff EVERY DESCRIPTION, ® 

Vew Catalogue, 144 pp., 6d. ~~ 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 

OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &c. 

Catalogue, 3d. 


NEWTON & CO., 











the Government. Agents by Appoint 
ment to the Science and Art Depart nent 
3 FLEET STREET, LONDON 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS SUCH AS 
SELF-RECORDING BAROMETERS, 
SELF-RECORDING THERMOMETERS, 
SELF-RECORDING HYGROMETERS, 
SELF-RECORDING GALVANOMETERS. 
xe, 
Should see that they are marked 





This mark has been entered by the Inventors and Manu 


| facturers. 


No articles without this Mark are genuine. 


J. GRIFFIN & SONS, Ln, 


PHOTOGRAPHIC DEPARTMENT. 


JOHN 











Now Reapy, 
Complete Illustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 





\ Free Instruction to Beginners. 
22 GARRICK STREET, COVENT GARDEN, LONDON, W.C 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First im Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 
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With ot Illustrations, 8vo, Price 16s. CAMBRIDGE UNIVERSITY PRESS. ‘ 
A HAND-BOOK OF Dedicated by Special Permission to His Grace 


the Duke of Devonshire, K.G., Chancellor of the 
CRYPTOGAMIC BOTANY. University of Cambridge. ; 
By A. W. BENNETT, M.A., B.Sc., F.L.S., THE 


ap SCIENTIFIC PAPERS 


GEORGE R. MILNE MURRAY, F.L.S. OF THE LATE 


Nature.—*‘ The utility of a book presenting in clear outline the present PRO F. J. CLERK MAXWELL. 


state of our knowledge of the morphology of flowerless plants cannot be 
doubted... . . This work is a useful summary of Cryptogamic morphology.” EDITED BY 


Journal of Botany.—‘‘A work which supplies a long-felt want on the W. D. NIVEN. M.A F.R S 
. ° ° oFaes eRe, 











part of the Cryptogamic student, which reflects credit upon its authors, " 4 Phe “ - . ; 
and which is a pleasing proof of the thoroughness with which the study Formerly Fellow of Trinity College, Cambridge ; Director of 


of botany is prosecuted in this country. . . . Studies at the Royal Naval College, Greenwich. 
London: LONGMANS, GREEN, & CO. 2 Vols. Royal 4to. With Portraits and Illustrations. £3 3s. net. ) 





RECENTLY PUBLISHED. THE COLLECTED MATHEMATICAL 


Demy 8vo, Cloth, 710 Pages, with 680 Illustrations, Pric: 18s. PAPERS OF ARTHUR CAYLEY, Sc.D., F.R.S., 
EXPERIMENTAL SCIENCE: Sadlerian Professor of Pure Mathematics in the University 
of Cambridge. To be completed in ro Vols. Vol. III. 

Elementary, Practical, and Experimental Physics. now ready. Demy 4to, 25s. [Vol. LV. in the Press. 
By GEORGE M. HOPKINS. MATHEMATICAL AND PHYSICAL 


PAPERS. By Sir W. THOMSON, LL.D., D.C.L., 








The design of this work is to afford to the student, the mechanic, and all ~—De “ r hilnc - = MikDinnectine 
who are interested in science, a ready means of acquiring a general know- F.R S., I rofessor of Natural I hilosophy m the U niversity 
ledge of physics by the experimental method, and also to furnish to the of Glasgow. Collected from various Scientific Periodicals 
ices suggestions in experimentation which will be helpful in making from May 1841 to the Present Time. Vol. III. Electricity, 
class-room work interesting and attractive. Most of the apparatus illus- . Pa . 7; . > » Articles 
trated and described may be constructed and used by anyone having Heat, Electro Magnetism. With Supplementary Article: 
ordinary mechanical skill. Simple and easily made devices have been written for the Present Volume and hitherto unpublished. 
chosen for physical demonstration. With scarcely an exception, the experi- Demy 8vo, 18s. 
ments described were performed at the time of writing, to insure fullness of 
detail, and to avoid inaccuracies. | Pitt Press Mathematical Series. 

E. & F. N. SPON, 125 Strand, London. ELEMENTARY ALGEBRA. (W ith Answers 





| to the Examples.) Edited by W. W. ROUSE BALL, 
SOUTHALL BROS. & BARCLAY'S | A. Pelee cal Metheustiod Lauer of Tip 


SPECIALLY PREPARED Cotege. 4. 
SPECIALL -RE RE ‘ = 
- * ondon : Cc J. CLAY & SONS, Cambridge University Press 


MICROSCOPIC PREPARATIONS. | W=rchoss,“Ave Mara Lane. Ghsgow 263 Argyle Set. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 4 ‘THE VERT ‘EBRATE FAUNA OF SCOTLAND.” Third F ‘olume 
MEDIA, CEMENTS, VARNISHES, &c., &c., | 
FOR USE IN 


PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 'THE BIRDS OF IONA AND MULL, 


And every Branch of 
PRACTICAL MICROSCOPY. And other Natural History Notes, 1852-70. 








Small 4to, 21s. net. 


(Makers of the Specialities referred to by Prof, Hillhouse in his edition of By the late HENRY DAVENPORT GRAHAM, and 
Strasburger’s ‘‘ Practical Botany.”’) 
Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, } Edited by J. A. Harvie-Brown » F. Z.S., &e. 


Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 


a ae " 
Microscopes by the principal Makers, Illustrated from the Author’s Sketch-Books. 





*.* Forming a “ relief volume” in the series of ‘‘ The Vertebrate Fauna of 


Price Lists may be had on application. 
Scotland,” by Harvie-Brown and BuckKLey. 





| 
SOUTHALL BROS & BARCLAY | EDINBURGH: Davip DouGLas, AND ALL BOOKSELLERS. 
. ) | a - _ - * 
CHEMICAL APPARATUS DEPARTMENT, Now Ready, Price 5s. 
DALTON STREET, BIRMINGHAM. THE JOURNAL OF THE 
TO SCIENCE LECTURERS. | | ANTHROPOLOGICAL INSTITUTE OF 
IRELAND 
See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. | GREAT BRITAIN AND P 
TERN, used wo iia CaRPENTER, Esq., Prof. Forsgs. New Triple | Vol. XX., No. 2, November 1890, 
constructed for MALDEN, Esq., this season. New Oxyhydrogen | . er ey * > ay 7 RS © Rey. JAMES 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. Po ppmearne Aub: He moony a a .* A = ie -B.. _ = E he % oe “ 
Supplied tothe Royal Polytechnic Institution, Dr. H. Grattan GuINNEss, S igh an esa. F. ‘'y. pate at, M.D. : Francis GaALTon, F.R.S é 


&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue, 300 Pages, rs. ; Postage, 5d. 
Smaller do.,6¢@. Pamphlets Free. HUGHES, Specialist, Brewster House, a. oe ’ 
Mortimer Road, Kingsland, N. London: TRUBNER & CO., Ludgate Hill. 


— NEW BOOK BY MISS A, M. CLERKE. 


THE SYSTEM OF THE STARS. 


By AGNES M. CLERKE, 


\uthor of ‘A History of Astronomy during the Nineteenth Century.” 
With 6 Plates and 50 Woodcuts in the Text. 
1 Vol, 8vo, Price 2is. 
London: LONGMANS, GREEN, & CO. 


G. W. Ler’ ‘ER, Ph.D. ; and S. B. J. SkerTcuiey, F.G.S. ; with Anthro 
pological Miscellanea 
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PUBLISHED BY J. & A. CHURCHILL. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., Honorary Fellow of Exeter College, Oxford, and Jodrell 
Professor of Zoology in University College, London. 
With the co-operation of E. KLEIN, M.D., F.R.S., Lecturer on General Anatomy and Physiology at St. Bartholomew’s 
Hospital, London ; and ADAM SEDGWICK, M.A... F.R.S., Fellow, and Assistant Lecturer of, Trinity College, Cambridge. 








No. CXXIII. (AuGust), Ten Plates, Price tos. No. CXXIV. (NOVEMBER), Twelve Plates, Price 1os, 
On the Origin of Vertebrates from Arachnids. By WILLIAM | On the Structure of a New Genus of Oligocheta (Deodrilus), 
PATTEN, Ph.D., Professor of Biology in the University of and on the Presence of Anal Nephridia in Acanthodrilus. 
. . > By F. E. BeEpparD, M.A., Prosector Zool. Soc. London. 
Jakote G rks, > y ° ’ ie " . 
eats Tah, SOS oe Excretory Tubules in Amphioxus lanceolatus. By F. ERNEST 
i . s - sy WeEIss, B.Sc., F.L.S. 
On the Origin of Vertebrates from a Crustacean-like Ancestor. PE eee >, - a 
= ; s 2s in Ma Pr a y . II. The vel : : 
By W. H. Gasket, M.D., F.R.S. Studies in Mammalian Embryology. II. The Development of the 


Germinal Layers of Sorex vulgaris. By A.A.W. HUBRECHT, 

- - . . i iad Professor of Zoology in the University of Utrecht. 
The Development of the Atrial Chamber of Amphies us. By Terminations of es in the Nuclei of the Epithelial Cells of 
E. Ray LANKESTER, M.A., LL.D., F.R.S., and ARTHUR Tortoise-shell. By J. B. Haycrarr, M.D., D.Sc. From 


WILLEY, Student of University College. the Physiological pf tlio of the U niversity of Edinburgh. 





ON APHASIA; or Loss of Speech, and the Localization of the 


Faculty of Articulate Language. By FREDERIC BATEMAN, M.D., F.R.C.P., Senior Physician to the Norfolk and 
Norwich Hospital. Second Edition, Greatly Enlarged, 8vo, 16s. 


THE MICROTOMIST’S VADE-M ECUM ; a Hand-book of the Methods 
OF MICROSCOPIC ANATOMY. By ARTHUR BOLLES LEE, Assistant in the Russian Laboratory of Zoology 
at Villefranche-sur-Mer (Nice). Second Edition, much enlarged, 8vo, 12s. 6d. 

THE HUMAN FOOT: ITS FORM AND STRUCTURE, FUNC- 
TIONS AND CLOTHING. By THOMAS S. ELLIS, Consulting-Surgeon to the General Infirmary at Gloucester 
With 50 Illustrations. 8vo, 7s. 6d. 


A MANUAL OF DENTAL ANATOMY, HUMAN AND COMPARA- 


TIVE. By C. S. TOMES, M.A., F.R.S. Third Edition, with 212 Engravings, Crown 8vo, 12s. 6d. 


A MANUAL OF BOTANY: Including the Structure, Classifications, 


Properties, Uses, and Functions of Plants. By ROBERT BEN TLEY, Professor of Botany in King’s College. Fifth 
Edition, with 1178 Engravings, Crown 8vo, I5s5. 


FRESENIUS’ QUALITATIVE ANALYSIS. Tenth English Edition. 


Translated from the Fifteenth German Edition and Edited by CHARLES E. GROVES, F.R.S By O, 155. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster Mortey, 


M.A., D.Sc., Joint-Editor of ‘* Watts’ Dictionary of Chemistry.” Crown 8vo, 7s. 6d. 


WATTS’ INORGANIC CHEMISTRY. Edited by Wm. A. TILDEN, 


D.Sc., F.R.S., Professor of Chemistry in the Mason College, Birmingham. Second Edition, Crown 8vo, 8s. 6d. 
_ - - Also edited by PRoF. TILDEN. ; 
WATTS’ ORGANIC CHEMISTRY. Second Edition, Crown 8vo, 10s. 
BLOXAM’S CHEMISTRY ; Inorganic and Organic. With Experiments. 


Edited by J. M. THOMSON, Professor of C gg try in King’s vane Tendon, and A. G. BLOXAM, ~— ynstrator 
of Chemistry in the Royal Agricultural College, Cirencester. Seventh Edition, with 282 Engravings, 8vo, 


PRACTICAL CHEMISTRY AN D QUALITATIVE INOR GANIC 


ANALYSIS, specially adapted for Colleges and Schools. By FRANK CLOWES, D.Sc., Professor of Chemistry in 
University College, Nottingham. Fifth I Edition, With 58 Engravings, post 8vo, 7s. 6d, 


VALENTIN’S QU ALITATIVE ANALYSIS. Edited and Revised by 


Dr. W. R. HODGKIN: SON, F.R.S. (Edin.), Professor of Chemistry and Physics in the Royal Military Academy and 
Artillery C ollege, Woolwich. Aasiaed by H. CHAPMAN-JONES, F.C.S., Demonstrator in the Royal School of Mines, 
&c., and F. E. MATTHEWS, Ph.D., Cooper’s Hill College. Seventh Edition, 8vo, 8s. 6d. 


FUEL AN D ITS APPLICATIONS. By E. J. Minus, D.Sc, F.R.S, 


and F, J. ROWAN, C.E. Being the First Volume of ‘* Chemical Technol ogy, or Chemistry in its Applications to Arts and 
Manufactures,” edited by CHAS. Ep. Groves, F.R.S., and Wm. THorP, B.Sc. With 600 Illustrations, Royal 8vo, 30s. 


TECHNOLOGICAL HAND-BOOKS. Edited by JoHn GARDNER, 


Ak ee C.S., and JAMES CAMERON, F.L.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s, 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, 5s. 
ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES, With Engravings. Crown 8vo, 75. 6d. 
SOAPS and CANDLES. With Engravings. Crown 8vo, 75. 


LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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ERALOGY. 


MIN 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals, and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 





Lessons given. Catalogues Free. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NWATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently added to Stock :—A large series of Cornish Minerals, including 
fine Géthite, Chalcotrichite, Bismuthine, Liroconite, and Francolite ; rare 
Fossils from the Pentlands and from the Folkestone Gault ; samples of 
various important Phosphatic Deposits; Micro-sections of Oligoclase- 
Augite-Porphyrite, Canisp, Glaucophane-Epidote-Schist, Anglesea, Augite- 
Pikrite, Lochinver, and Microcline-Pegmatite, Rispond, Sutherland, Quartz- 
Felsite with flow-structure, Llanberis Granite, Killiney, and other Rocks; 
and a few interesting New Zealand Stone Implements, some of very early 
types. 

Collections of typical specimens of Rocks, Minerals, Fossils, and Natural 
History objects generally for Science Teachers made up to order at 
exceptionally low rates 


MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 


Aso, E1gut oTHER First CLass Prize MEDALS 
Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 











——~w 


STANLEY |e 





Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Matt e- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


PP _—_—- 


| 


| Excellent Copies of the actual, natural Handwriting, also 


KING, MENDHAM, & Co., 


Electrical Engineers 
Manufacturing Electricians. 


SpeciaALities.—K.M.B. Pocket Galvanometer, 
12s. od., post free Testing Instruments for 
Science Teachers, Wimshurst Machires of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Vatteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, Post FREE, 44d. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 





It writes almost instantly full black. 
Does not corrode Stee! Pens. 
Iscleanly to use, and not liable to Blot. 


Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 
Can be obtained in London, through Messrs. BarcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 
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NEW INVENTIONS. 


Her Majesty’s Royal Letters Patent have been granted to 
the inventor of a wonderful as well as useful little appliance. 
This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 1} inch square. It is constructed upon 
an entirely new principle, and has a magnifying power and de- 
finement superior to some of the most elaborate and expensive in- 
struments, and yet so simple that any schooi-boy or girl can use it. 
Its magnifying power is registered as 150 diameters, or 22°500 
surfaces, and distinctly shows all the thousands of different 
kinds of animalcula in water, &c., or any other microscopic 
objects. This new patent was sealed by the Comptroller 
General of Patents on the 13th of August last, and is now 
offered to the public at the nominal price of 1s. each, and sent 
free by parcel post upon receipt of postal order value One 
Shilling—stamps not taken—with a 12 page pamphlet of in- 


| structions for use, and a large double sheet of engravings in 


black and gold (with key) free. The Inventor and Manufac- 
turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonable time, that a 
postal note value 1s, will be forwarded by return of post. The 
medical profession, chemists, schoolmasters, teachers and stu- 
dents, as well as parents and guardians, should send for one on 
a»proval. This is no foreign rubbish, but of good English 
workmanship throughout. Address: Conway, RaE & 
Conway, The Premier Patent Microscope Depét, Stafford 


| Street, Birmingham. 
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A NEW BOOK BY MR. J. NORMAN LOCKYER. 

THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 
SYSTEMS. By J. NORMAN LOCKYER, F.R.S., Correspondent of the Institute of France, Professor of Astro- 
nomical Physics in the Normal School of Science, &c. 8vo, 17s. net. 

A SYSTEM OF SIGHT-SINGING FROM THE’ ESTABLISHED 


MUSICAL NOTATION: based on the Principle of Tonic Relation, and Illustrated by Extracts from the Works of the 
Great Masters. By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cambridge, Author of ‘‘ Sound and 
Music,” &c. 8vo, 5s. net. 

A MANUAL OF LOGARITHMS. Treated in connection with Arithmetic, Algebra, 
Plane Trigonometry, and Mensuration, for the use of Students preparing for Army and other Examinations. By G. F. 
MATTHEWS, B.A., St. Peter’s College, Cambridge. 8vo, 55. net. 

MACMILLAN AND CO., LONDON. 











BOILING WATER OR MILK. SUBSCRIPTIONS TO “NATURE.” 
3 a & 
ee eee 28 o 
ee ee 14 6 
CRATEFUL—COMFORTINGC. a-ak eee Oa Oe Biwee 7 6 
To the United States, the Continent, &c. :— 
COCOA eae es 30 6 
__. . SELLE EEE EEE ee 15 6 
BREAKFAST OR SUPPER, a ae ee ee 8 o 
: AN | Te India, China, and Japan :— 
Tee ANASMOI Ea 0h) INFALLIBLE hah se 44 a8 64d 32 6 
REMEDY Half-yearly. 2. 22s eee ee ewe 16 6 
EE en Ss 6.50 wee to ee 8 6 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures : 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for Money Orders payable to MACMILLAN & CO. 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled, OFFICE: 2g BEDFORD STREET, STRAND, W.C. 





WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s. 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Depariment. 
CATALOGUES FREE. 


HARVEY @& PEAE, 


6 CHARING CROSS ROAD, W.C. 
st GHADWICK’S) + 


PERFECT OPTICAL LANTERN 


(FOR LIME-LIGHT ONLY), 


This is the most perfect instrument for the purpose for which 
it is intended. Equally suitable for the drawing-room, the 
school-room, or the largest lecture-hall, and undoubtedly ¢he 
instrument for SCIENTIFIC PROJECTIONS, the MicroscopE, 
PoOLARISCOPE, &c. (Bellows can be instantly removed. ) 

Can be used on a tripod stand with or without the cabinet, 
and when packing up no portion need be removed or detached. 
4}-in. condensers, interchangeable objectives from the shortest 

up to 16 inches focus. 
FURTHER PARTICULARS SEE CATALOGUE. 
eceeee 


LEECH’S PATENT LANTERN MICROSCOPE AND POLARISCOPE. 

















The most perfect Instrument for the purpose for which it is intended. 
SEE PAMPHLET, POST FREE, ONE STAMP. 
SOLE PROPRIETOR AND MANUFACTURER— 


W. I. CHADWICK, 


eo AUTHOR OF 
= The Magic Lantern Manual,” “ The Stereoscopic Manual,” &c. 
2ST. MARY’S ST., MANCHESTER. 
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y RAND: Ch oer (051 pe C0.’s 


(PRESERVED ROMSINS Ait NY. 
Ge | __ BOUILLON. 


A most Nutritious and Invigorating 














Beverage, made by the simple addition 


MUTTON VEAL & ny S* Hi of Boiling Water, at a cost within the 
= SEA STURTLE Soup & JELLY . @\ reach of all, 
— MEAT LOZENCES &&: GON [497 
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GAS-ENGINE. 
34,000 SOLD. 
2-MAN TO 200 H.P. 
with Slides. 

Lighting, Pumping, Chaf-cutting, &c. 
CROSSLEY BROS, Ltd, 
Openshaw, Manchester. 


epresents New 3 H.P. Vertical fitted 
ith Tube Ignition, entirely dispensing 


Hundreds of References on Application 
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NEW, RARE AND INTERESTING MICROSCOPIC OBJECTS. 


Type Slide of Eggs of Butterflies, Moths, &c., with list of names 
New and very fine Slide, containing about 200 various Distoms 
from St. Peter, Hungary. eco o 
| Stem of Indian Poison-Berry C An amirta coce ulus) 
Head of Lamprey, Section through Gills—very fine 
Trans. Section of E arthworm, thr. yuugh Middle ° 
Book Mite (Chetletus eruditus) - 
Grain of Wheat and Embry >—fo yur Secti ns on On 1€ Slide 
Pediculus capitis, Male, Female, Egg, and Larva—on One Shide 


ak 


Type Slide of 100 Diatomacez, ot list of names 

Pollen 7” stu on Stigma, CEnothera = oe 

Lieberkuhn Glands in Human Intestine 

Water Scorpion (Nefa cinerea) 

Section of Amphioxus, through Phary nx 

Pleurosigma angulatum—test object, dry. : on 
Scales of. Podura (Lefidocyrtus curvi is)—test obje t, , dry on 
Sporocarp of Pilularia, Microspores ar { Macr spores ... “ 
Acarus of Itch (Sarcoftes scadbeit), Mal e and Female on One Slide ... 
Meibomian Glands in Section of Human E yelid 


v4 


- 9 | Phantom Shrimp (Cafred/a linearis) 
Any of the in ove forw mill on receipt of Remittance for Price. 
ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 
Either of the above sent Post Free on application to— a 
WwW. W ATSON & SONS OPTICIANS TO HER MAJESTY’S GOVERNMENT, 
7 ii sie 3138 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. EST ABLISHED 1837. 
Awarded 20 GOLD AND OTHER MEDALS at various International Exhibiti ons, including 2GOLD MEDALS, Paris Exhibition, 1889, for Microscopes. &c. 
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& RAYM ENT, ESTABLISHED 1852. 99 HATTON GARDEN, 
PERKEN, SON, se London, E.C. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS” MAGAZINE CAMERA) Sae_..<s> “ OPTIMUS ” “OPTIMUS” 
Pictures 4} by 3} inches 3 re 2 = SCOUT. SCORER. 


Medium Size. Small Size. 
a q Clear Definition. Clear Definition. 
a 17 ome. | i) -* \ Good Field. Large Field, 
— gj yet invented. | | ; == Magnifying 64 Magnifying 25 
No Dark Slides. a , Price, with | f if times. times. 
Plates -s changed ve. ¢ ape —S — 70s. 30s. 
by turninga Eee 3 Shutter - ee aes ciate So , 
Button. mee £7 7s. For Definition and Magnifving Power we invite intending Purchasers to test our 
Field Glasses against any in the World. 


Carries Twelve 
Dry Plates. 





" Printed by RicHarp Cray AND Sons, LimITepD, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and “Published by 
MACMILLAN AnD Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—TuHurspay, November 13, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1099, VoL. 43.-] 


__Bageued as a Newspaper at the General Post Office.) 


NEWTON & CO. 


SCIENTIFIC INSTRUMENT 


MAKERS 

TO HER MAJESTY THE 
QUEEN 

AND THE GOVERNMENT. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 

“ for Colleges, Institutions. 
&e. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
- - id 144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15 in., £5; 18-in., £6 tos. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMSRIDGE. 





MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 


Descriptions of which may be obtained on application. 


Drawings made on Stone and ‘Wood, ond ithe m most oieed work in Lithography 


and Colour Printing, as well as the various processes connected with 


Photography, done on the premises. 
Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Cart Zeiss, of Jena, and for the Earthquake 
Model (made in Japan) al Pror. Sekiya. 


Now Ready, Vol. XI., Nos. 4and s. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 
Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE. 


THURSDAY, NOVEMBER 20 


| TELEPHONE No. 3120. 





, 1890. [PRICE 15 CENTS. 


{All Rights are Reserved. 


'NALDER BROS. & CO., 
(132 HORSEFERRY RD., J 
WESTMINSTER. 


TELEGRAPHIC 
ADDRESS : SECOHM, LONDON. 


NEW PATTERN BALLISTIC == 
GALVANOMETER. 


Resistance 10,000 Ohms. 








Prices 
and full 
particulars 


on 


| application. 
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NEGRETTI & ZAMBRA'S 


SPECTACLES. 


WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 


Carefully adapted to any sight, a Register of which is kept for 
future reference. 


NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 


Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
TELEPHONE No. 6583. Telegraphic Address—‘*‘ Necrett1, Lonpon.” 
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NOTICE 


NATURE 


Of NOVEMBER 27, containing the 


INDEX 


TO 


VoLuME XLIL., will form a DouBLE NuMBER, 
Price One Shilling. 
OFFICE :—29 BEDFORD STREET, STRAND. 
UNIVERSITY COLLEGE, LONDON. 


The Council will shortly proceed to Appoint a Quain Student in Biology 
(Botany Section). Candidates(who must have attended for at least three 
terms one or more classes in Botany at the College) should forward their 
Applications to the Secrerary by December 1. They should give particu- 
lars of their College Course, and of any distinctions gained at the Universities 
or elsewhere. 

The value of the Studentship is fue per Ann 

J. M. H¢ )RSBURGH, M.A., Secretary. 





CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. 
BREAD-MAKING 


A Course of Eight Lectures on HEAT in its RELATION to BREAD- 
MAKING will be delivered by Mr. WILLIAM JAG), F.C.S., F.I.C.. on 
DECEMBER 11, 16, and 18, and on JANUARY 13 and following TUES- 
DAYS, at 7.30 p.m. 

The object of the Course is to give, in the simplest possible manner, in- 
struction to Working Bakers as to the effects produced by Heat in the 
Manufacture of Bread. 

Tickets, Price Five Shillings, may be eenlned on application to the Dean, 
Central Institution, Exhibition Road, S.W. 


JOHN WATNEY, Hon. Sec. 
City and Guilds of London Institute. 





CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. 


A Course of Lectures on HYDRAULIC MACHINERY will be delivered 
by G. R. BODM ne Esq., A.M.I.C.E., on THURSDAYS, DECEMBER 
4, 11, and 18, at 7.30 p.m. 

The Lectures w vill relate to Pumps, Cranes, Lifts for Goods and Passengers, 
Hydraulic Punching, Shearing, and Riveting Machines, and Flanging 
Presses, Turbines, and Pressure Engines. 

Fee for the Course, Five Shillings. 

For tickets of admission apply to the Dean, Central Institution, Exhibi- 


tion Road, S.W 
W. C. UNWIN, Dean. 
JOHN WATNEY, Hon. Sec. 


City and Guilds of London Institute. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior | 
Scholarships, 1889 ; First in en Senior Scholarships, 1890. 





PRACTICAL PHYSICS FOR B.Sc. AND 
INT. B.Sc. (Lond.) —A specially arranged Evening Course in the 
above commences in NOVEMBER.—For Particulars, apply W. G. 
Wootcompe, M.A. (Oxon.), B.Sc. (Lond.), ror King Edward Road, 
South Hackney, N.E. 


CEYLON, JAVA, BORNEO, AND NEW 
GUINEA INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots. Also Orthoptera and Dragon-flies, Land and Freshwater Shells, 
offered at cheap prices. —H. Frunstorrer, Naturalist, care of German 
Consulate, Soerabaia, Java. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, "Three Stamps. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roan, 
BIRMINGHAM, 


week sent to his subscribers Acineta grandis, with sketch 
and description. He also sent out Philodina roseola, Floscularia, Corethra 
plumicornis, Melicerta ringens, Stephanoceros; also Amoeba, Hydra, 
Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens for 
Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelze Tubes for 10s. 6d. 


Who last 


Portfolio of Drawings, Eleven Parts, rs. each. 


THE VICTORIA UNIVERSITY. 





THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 


tT. ARNOLD, M.A., Fellow of the Royal University of Ireland, Examiner 
in English Language and Literature. 

tT. G. BONNEY, D.Sc., LL.D., F.R.S., Professor of Geology in University 
College in London, Examiner in Geology and Palz ontology. 

E. BRAUNHOLTZ, M.A., Ph.D., University Lecturer in French, Cam- 
bridge Examiner i in French Language and Literature. 

J. MITCHELL BRUCE, M.D., F.R.C.P., Lecturer on Materia Medica 
and Therapeutics in Charing Cross Hospital, London, Examiner in 
Materia Medica and Pharmacy. 

Sir DYCE DUCKWORTH, M.D., F.R.C.P., Lecturer on Clinical Medi- 
cine in St. Bartholomew's Hospital, London, Examiner in Medicine. 

tJ. A. EWING, B.Sc., F.R.S., Professor of Engineering in University 
College, Dundee, Examiner in Engineering. 

tWILLIAM GARNETT, M.A., D.C.L., Principal of Durham College of 
Science, Newcastle-on- Tyne, "Examiner i in Physics. 

+A. PEARCE GOULD, M‘S., F.R.C.S., Surgical Tutor in Middlesex 
Hospital, Examiner in Surgery 

tA. V, HARCOURT, M.A., F.R. a Reader in Chemistry in the University 
of Oxford, Examiner in Chemist stry. 

+G. peng HERMAN, M.B., F.R.C.P., Lecturer in Midwifery in 
London Hospital, Examiner in Obstetrics. 

+VICTOR HORSLEY, M.B., F.R.C.S., F.R.S., Professor of Pathology in 
University College, ‘London, Examiner in Pathology. 

+FRANZ LANGE, Ph.D., Professor of German in the Royal Military 
Academy. Woolwich, Examiner in German L anguage and Literature. 

G. R. M. MURRAY, F.L.S., Senior Assistant, Department of Natural 
History, British Museum. Examiner i in Botany. 

A. G. PESKETT, M.A., Fellow and Tutor of Magdalene College, Cam- 
bridge, Examiner i in Cc lassics 

REGINALD L. POOLE, M. a Ph.D., Lecturer on Modern History in 
Jesus or Oxford, "Examiner in History. 

+G. V. POORE, M.D., F.R.C.P., Professor of Medical Jurisprudence in 
University College, London, Examiner in Forensic Medicine and 


Hygiene. 

EDMUND ROBERTSON, M.A., M.P. (late), Professor of Roman Law 
in University College, London, Examiner in Law. 

tW. R. SORLEY, M.A., Professor of Philosophy in University College, 
Cardiff, Examiner in Philosophy and Political Economy. 

+H. M. TAYLOR, M.A., Fellow and Mathematical Lecturer of Trinity 
College, Cambri e, Exami ner in Mathematics. 

+G. D. THAN .C.S., Professor of Anatomy in University College, 
London, E wb on in Anatomy. 

tia “= W. THOMPSON, B.A.., Professor of Zoology in University Col- 
ege, Dundee, Examiner i in Zoology. 

+Augus’ fUS D. WALLER, M.D., Lecturer on Physiology in St. Mary's 

Hospital Medical School, London, Examiner in Physiology. 





The Examiners against whose names a dagger(t) is placed retire at 
the end of Neweuler. Applications are invited for the posts they now fill, 
which should be sent in on or before NOVEMBER a9, and may be 
accompanied by Testimonials (Copies only) or References, at the Candidate’s 
discretion. ‘The appointments will be for Three Years, at the expiration of 
which Examiners are not eligible for re-election. 


For further Particulars, apply to . 
A. T. BENTLEY, M.A., Registrar. 
Manchester, October 1890. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lanr Carpenter, Esq., Prof. Forpes. New Triple 
constructed for B. J. Matpen, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal {pone Institution Dr. H. GRATTAN GuINNESS, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue. 300 Pages, 1s. ; Postage, 5d. 

HES, S t, Brewster House, 





Smaller do.,6¢d. Pamphlets Free. HUG 
Mortimer Road, Kingsland, N. 
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SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 








A. HILGER, 


Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 





GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. | 


JOHN J. GRIFFIN & SONS, Limrreo, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND | 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK ‘STREET, COVENT GARDEN, 
LONDON. 





CHEMICAL APPARATUS of every description for Analytical Opera 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on M scha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Bra iches 
of Physical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION. 


wea] STANLEY jos 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





er 5 Copies of the actual, natural Handwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 

ammes, Pians (up to Double-Elephant size), Shorthand, and 
ype-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto- “<" - 
resemble written letters. Used at the House of Lords, & 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


BOILING WATER OR MILK. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BREAKFAST OR SUPPER, 













MCLEOD’S 


MEAD ING TON 


SIMPLE 
BUT 
EFFECTIVE. 
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PERKEN, SON, & RAYMENT, 


ESTABLISHED 1852. 99 HATTON GARDEN, 


CATALOGUE FREE 
ne the Trade London, E.C. 


nd Profession. 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 


“OPTIMUS ” MAGAZINE CAMERA 


Pictures 4} by 3} inches. 





“OPTIMUS ” “OPTIMUS” 
SCOUT. | SCORER. 


Medium Size. |Small Size. 
Clear Definition. 





Carries Twelve The most Clear Definition. 
Dry Plates. convenient Good Field. Large Field, 
yet invented. Magnifying 64Magnifying 25 
No Dark ark Slides. Piles. with times. } times. 
Plates ch changed & pe 70s | 30s 
y turning a wares : . 
Button. a on For Definition ani Magnifying Power we invite intending Purchasers to test our 





Field Glasses against any in the World. 
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- EDWARD STANFORD'S LIST. 





Just Published. 


THROUGH MAGIC GLASSES, 
AND OTHER LECTURES. 
A Sequel to “*The Fairyland of Science.” 
By ARABELLA B. BUCKLEY (Mrs. FisHer). 
Crown 8vo, Cloth Gilt, Gilt Edges, with nearly roo Illustrations, Price 68. ; 
Bound in Calf Extra, 11s. 
Chap. ConTENTS. 
1.—The Magician’s Chamber by Moonlight. 
2.— Magic Glasses and How to Use Them. 
3.—Fairy Rings and How they are Made. 
4.—The Life History of Lichens and Mosses. 
5.—The History of a Lava Stream. 
6 —An Hour with the Sun. 
7. —An Evening with the Stars. 
8.—Little Beings from a Miniature Ocean. 
9.—The Dartmoor Ponies. 
10.—The Magician’s Dream of Ancient Days. 


By the same Author. . 
THE FAIRYLAND OF SCIENCE. Twenty-third 
Thousand. 


Post 8vo, with 74 Illustrations, Cloth Gilt, Gilt Edges, 6s. 
Calf Extra, rrs. 

** Deserves to take a permanent place in the literature of youth.”—7Zimes. 
LIFE AND HER CHILDREN. Glimpses of Animal 

Life from the Ameeba to the Insects. Thirteenth Thousand. Post 8vo, 
with upwards of 100 Illustrations, Cloth Gilt, Gilt Edges, 6s.; Calf 
Extra, 115. 

‘*The work forms a charming introduction to the study of zoology—the 
science of living things— which, we trust, will find its way into many hands. ” 
— Nature. 

WINNERS IN LIFE’S RACE; or, The Great Back- 
boned Family. 2 Vols., Imperial 16mo, with numerous Illustrations, 
Cloth, Gilt Edges, 4s. 6¢. each, sold separately. 

‘We can conceive no better gift-book than this. Miss Buckley has 
spared no pains to incorporate in her book the latest results of scientific 
research, The illustrations in the book deserve the highest praise; they are 
numerous, accurate, and striking.’’—S/ectator. 

A SHORT HISTORY OF NATURAL SCIENCE; 
and of the Progress of Discovery from the Time of the Greeks to the 
Present Time. Fourth Edition, Revised and Rearranged. Crown 8vo, 
with 77 Illustrations, Cloth Gilt, Gilt Edges, 8s. 6@. ; Calf Extra, r4s. 

** The work, though mainly intended for children and young persons, may 
be most advantageously read by many persons of riper age, and may serve to 
implant in their minds a fuller and clearer conception of the promises, the 
achievements, and claims of science.””—¥ournad of Science. 

London: EDWARD STANFORD, 
26 and 27 Cockspur Street, Charing Cross, S.W. 


JUST PUBLISHED. 


Large Crown 8vo, with very numerous Illustrations, Handsome Cloth, 6s. ; 
Gilt and Gilt Edges, 7s. 6d. 


THE THRESHOLD OF SCIENCE: 


Simple and Amusing Experiments Illustrating some of the Chief 
Physical and Chemical Properties of Surrounding Objects, 
and the Effect upon them of Light and Heat. 


By C. ALDER WRIGHT, D.Sc., F.R.S., 
Lecturer on Chemistry and Physics, St. Mary’s Hospital Medical School. 


In this work the object aimed at is to provide a kind of ‘‘ Playbook,’’ 
which in addition to affording the means of amusement, shall also to some 
extent tend in the direction of that course of mental education advocated by 
the British Association Committee; ‘so that whilst the juvenile philo- 
sopher finds pastime and entertainment in constructing simple apparatus 
and preparing elementary experiments, he may at the same time be led to 
observe correctly what happens, to draw inferences, and make deductions 
therefrom. 


london: CHARLES GRIFFIN & CO., Exeter Street, Strand. 
; a= "A New Work on Evolution, Just Ready. 


ANIMAL LIFE AND INTELLIGENCE, 


By C. LLOYD MORGAN, F.G.S. 
Professor of Biology in University College, Bristol ; 
Author of “‘ The Springs of Conduct,” “ Animal Biology,”’ &c. 





With 40 Illustrations, Demy 8vo, 528 pages. 


London: EDWARD ARNOLD, 18 Warwick Square, E.C. 





HEINEMANN’S SCIENTIFIC HAND-BOOKS. 
Vol. I., Just Published, Small Crown 8vo, Cloth, 7s. 6d. 


MANUAL of ASSAYING GOLD, SILVER, 
COPPER, and LEAD ORES. By WALTER LEE BROWN, 
B.Sc. Revised, Corrected. and considerably Enlarged, with a Chapter 
on the ASSAYING of FUEL, &c., by A. B. GRIFFITHS, Ph.D. 
F.R.S. (Edin.), F.C.S. 


London: WM. HEINEMANN, 21 Bedford Street, W.C, 





WM. WESLEY & SON, 


Scientific Booksellers and Publishers, 
28 Essex Street, Strand, LONDON. 





Fust Published, containing 873 Works, Price 3. 
THE NATURAL HISTORY AND SCIENTIFIC BOOK CIRCULAR 


No. 104—Twentieth Year of Publication ; 


IMPORTANT WORKS ON INVERTEBRATA. 


Part 1: Lower Animals, Living and Fossil. 
AMONG THE CONTENTS OF BooK CIRCULAR No. 104 ARE: 
The few remaining Copies of the Works of the late P. H. Gosse, 
F.R.S., prices greatly reduced: 


A HISTORY OF THE BRITISH 
SEA ANEMONES AND MADRE- 


PORES. By Puitie Henry GosseE, F.R.S. 
with 12 Coloured Plates, giving Coloured Figures of all 


the Species, 8vo, Cloth, 1860 (Pub. £1 Is.), 10s. 


MANUAL OF MARINE ZOOLOGY 
OF THE BRITISH ISLES.  syp.n. 


GosskE, F.R.S., with 674 Illustrations, 2 Vols., Foolscap 
8vo, Cloth, 1856 (Pub. 155.), 6s. 


TENBY: A SEASIDE HOLIDAY. 
By P. H. GOSSE, F.R.S. (without Coloured Plates) Post 
8vo, Cloth, 1856, 5s. 6d. 





THE EXTENSIVE ann VALUABLE 
COLLECTION or MARINE anp 
FRESHWATER SHELLS Frormep 
BY THE LATE SIR DAVID WILLIAM 
BARCLAY isnow on offer (as a whole) to Collectors. 


This splendid collection comprises 30,000 shells, including 
many type specimens, the whole arranged in scientific 
order, and about half named: contained in 9 cabinets. 
The late Sir David Barclay commenced the formation of 
the well-known collection at an early age, and spent nearly 
three-quarters of a century over it, constantly adding to it, 
both by his own industry and by discriminate purchase. 
Every shell is the finest specimen obtainable, and all are in 
perfect condition. Shells from every part of the globe are 
represented in the collection. Dr. Giinther, of the British 
Museum, writes : 


‘I still retain a sufficiently distinct impression of this collection 
so as to allow me to recommend its purchase to. any party who has 
not already an extensive and well-named collection. 


The Univalves number 14,319 ; the Bivalves, 4612 ; Fresh- 
water Bivalves, 411 ; Freshwater Univalves, 1962 ; Land Shells, 
7925 ; Multivalves, 613 : total, 29,842. Contained in 9 cabinets, 
best solid mahogany, with cedar drawers, Chubb locks. . Also 
two glass bookcases, containing a valuable conchological library, 
including Reeve’s ‘‘ Conchologia Iconica,” ‘‘ Conchologia Syste- 
matica,” Kiener’s ‘‘ Coquilles,” Chenu’s ‘‘ Manuel,” and other 
works. May be viewed on application to 


WILLIAM WESLEY & SON, 28 ESSEX STREET, 
STRAND, LONDON. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, NoveMBER 20. 


Rovat SocIETY, at 4.50.—On the Determination of the Specific Resistance 
of Mercury in Absolute Measure: Prof. J. V. Jones.—The Spec + pe 
Properties ‘of Dust : Prof. Liveing, F.R. S. , and Prof Dewar, F.R.S —On 
the Specific Heats of Gases at Constant Volume ; ; Part 1., Air, Carbon 
Dioxide, and +. ee J. Joly. —Magnetism and Recal escence : Dr. 
Hepkinson, F.R.S 

LINNEAN SOCIETY at 8.—On a Brown Sea-weed. Punctaria, Grev. : Prof. 
Thos. Johnson.—On a Variety of Alectoria Millari, Carter: A. Vaughan 
Jennings. 

Cuemicat Society, at 8 —Ballot for the Election of Fellows.—The Estima- 
tion of Cane-Sugar: C. O’Sullivan and F. Tompson.—New Method of 
Determining Specific Volumes of Liquids and their Saturated Vapours: S. 
Young. 

ZooLocicat SOcIETY, at 4. 


SATURDAY, NovemBer 22. 
Rovat Botanic Society, at 3.45. 
SUNDAY, November 23. 


Suwpay Lecture Society, at 4.—The Evolution of our Globe; from a 
Nebula to a Star, and Finally to a Habitable World (with Oxy-hydrogen 
Lantern Illustrations: Arthur Nicols. 


MONDAY, NoveMBeER 24. 
Rovat GEOGRAPHICAL SOciETY, at 8.30.—Matabele and Mashona Lands: 
E. A. Maund. 
TUESDAY, Novemper 2s. 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—The Yourouks of Asia Minor: 
J. Theodore Bent.—Stone Circles in Wiltshire : A. L. Lewis. 
INSTITUTION OF CiviL ENGINEERS, at 8.—The Vibratory Movements of | 


Locomotives : Prof. J. Milne, F.R.S., and John McDonald. 
PxHotoGRaPHuic Society, at 8. 


WEDNESDAY, 


GEoLocicaL Society, at 7.45.—Special General Meeting.——At 8.— 
Account of an Experimental Investigation of the Law that Limits the 
Action of Flowing Streams: R 
Devon: Dr. H. Hicks, F.R.S. 


THURSDAY, November 27. 
INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 
FRIDAY, Novemser 28. 


Puysicat Society, at 5 —Notes on Secondary Batteries: Dr. Gladstone 
and W. Hibbert.—An Illustration of Ewing’s Theory of Induced Mag- 
netism : Prof. S. P. Thompson. 

AMATEUR ScienTiFic Society, at 8.—Aquatic Microscopical Life (with 
Lantern Illustrations) : J. D ‘Hardy. 


NovEMBER 26. 





wea) SPECTACLES. iuanivaue. 
MR. FOURNET, 


Author of “The Philosophy of Sight,’’ 


By means of his VALUABLE PATENT REFRACTOMETER, SILVER 
MEDAL, PARIS EXHIBITION, 1889, 


OUTRIVALS 
AT PRESCRIBING FOR SPECTACLES 
The Most Eminent Surgeon-Oculists of the Day, 
enn lee en pyrene: be magnates her credo po 
have their Sight Tested by Mr. FOURNET’S REFRACTOMETER. 
CONSULTATION FEE, FIVE SHILLINGS. 
18 BENTINCK ST., WELBECK ST., S.W. 
Appointments desirable, 


Spectacles at Civil Service Prices. 


II till 5. 





| class-room work interesting and attractive. 


D. Oldham.—On the Rocks of North | 


RECENTLY PUBLISHED. 


Demy 8vo, Cloth, 710 Pages, with 680 Illustrations, Price 18s, 


EXPERIMENTAL SCIENCE: 


Elementary, Practical, and Experimental Physics. 
By GEORGE M. HOPKINS. 


The design of this work is to afford to the student, the mechanic, and all 
who are interested in science, a ready means of acquiring a general know- 
ledge of physics by the experimental method, and also to furnish to the 
teacher suggestions in experimentation which will be helpful in making 
Most of the apparatus illus- 
trated and described may be constructed and used by anyone having 
ordinary mechanical skill. Simple and easily made devices have been 
chosen for physical demonstration. With scarcely an exception, the experi- 
ments described were performed at the time of writing, to insure fullness of 
detail, and to avoid inaccuracies. 


E. & F. N. SPON, 125 Strand, London. 





By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 
— AILMENTS : Nature and eee ° 3rd Edition, 
Ready October 1. 
OUK MORALITY AND THE MORAL QUESTION, 2s. 6d. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 
HOW TO —o = THE MICROSCOPE. — too 
Plates. ats. 
| THE MICROSCOPE. ‘IN MEDICINE. 86 Plates. 21s. 
eet a an Introduction to Medicine and Physiology. 


on’ ‘LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE, 3s. 6d. 

THE ‘*MACHINERY” OF LIFE. 2s. 

LIFE THEORIES AND RELIGIOUS THOUGHT. §3s. 62, 


London: J. & A. CHURCHILL. 


DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 





| Assures £1000 at Death and Full Benefits at £4 per Annum. 


HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000 
COMPENSATION PAID, 


£2,750,000. 


West End Offce:-8 GRAND HOTEL BUILDINGS, 
Head Office :—64 CORNHILL, LONDON, E.C. 


= ee } Secretaries. 


wc. 


RUDOLPH KOENIG | 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND 


NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 


100 Pages 
132 Engravings. Post Free, 3 Francs. 


To Scientific Institutions Free. 


Paris— 27 Quai d'Anjou—Paris. 


NEW BOOK BY MISS A. M. CLERKE. 


THE SYSTEM OF THE STARS. 


By AGNES M. CLERKE, 


Author of ‘A History of Astronomy during the Nineteenth Century.” 
With 6 Plates and 50 Woodcuts in the Text. 
I Vol. 8vo, Price 215. 


London : 


LONGMANS, GREEN, & CO. 
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MINERALOGY. " MINERALOGY AND GEOLOGY. 
SAMUEL HENSON, | "4 e53feo,%:Gotiectons, wen" 


97 REGENT STREET, LONDON, W mat ica OTHER First Crass Prize MEDALs. 
. ceaeagie Special Collections for Students, Lecturers, and Museums. 





ESTABLISHED 1840. Late 277 STRAND. | \ew CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
Mr. HENSON has now on hand some very fine Mineral | —Apparatus and Appliances—Minerals for Chemical Purposes— 

Specimens, Carved Precious Opals,and Moonstones ; also some | Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 

beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. Apparatus—Rocks, &c. NOW READY, FREE. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, THE LARGEST STOCK & VARIETY IN ENGLAND. 


CHISELS, and BLOWPIPE APPARATUS. JAMES R. GREGORY, 
Precious Stones for Collectors and Mounting. 88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Lessons atven. betaieentnitntd Free. B RYC E- W R | G HT’ S M U S EU M, 


F.H. BUTLER, MA. Oxon., Assoc.R.S Mines, 26 SAVILE ROW, LONDON, W. 
(OFF REGENT STREET), 


NATURAL HISTORY AGENCY, 





* Contains Minerals, Precious Stones, Stone Implements (Palzo- y 
158 BROMPTON ROAD, LONDON, lithic and Neolithic) ; also New Zealand Jade Meres, Tikis, and a 
: . : . other Savage Weapons, Bronze Implements ; Works of Art in r 
Dealer in a —_ and other Objects Jade, Rock Crystal, &c.; Vases and Table-Tops in Stone; d 
of Scientific Interest. Arms and Armour, and other Specimens of Natural History, all n 
Recently added to Stock :—A large series of Cornish Minerals, including of which are 
fine Gothite, Chalcotrichite, Bismuthine, Liroconite, and Francolite ; rare . 7 | 
Fossils from the Pentlands and from the Folkestone Gault ; samples of FOR SALE AT THE LOWEST PRICES. \ 
various important Phosphatic Dep sits; Micro-sections of Oligoclase- _ 
Augite-Porphyrite, Canisp, Glaucophane-Epidote-Schist, Anglesea, Augite- ESTABLISHED 1845. 
vikrite, Lochinver, and Microcline-Pegmatite, Rispond, Sutherland, Quartz- ee 
Felsite with flow-structure, Llanberis ‘Granite, Killiney, and other Rock Boxes sent upon Approval. a 
and a few interesting New Zealand Stone Implements, some of very early | On parle frangais. Man spricht Deutsche. fa 
types. ; } oO 
Collections of typical specimens of Rocks, Minerals, Fossils, and Natural 
History objects generally for Science Teachers made up to order at | GEOLOGICAL COLLECTIONS. fa 


exce poapenanlty low rates 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. 


NEW INVENTIONS. 200 ditto, sos. The best value obtainable. 


Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 





Her Majesty’s Royal Letters Patent have been granted to 


the inventor of a wonderful as well as useful little appliance. |v os Oo M A S D. U S Ss E L L 
. ‘ : . 


This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 1} inch square. It is constructed upon PRIZE MEDALLIST, HEALTH EXHIBITION, 


en entirely new principle, and has a magnifying power and de- | 78 NEWGATE STREET, LONDON, E.C. 


finement superior to some of the most elaborate and expensive in- 


struments, and yet so simple that any school-boy or girl can use it. | SUBSCRIPTIONS TO “* NATURE ” 


Its magnifying power is registered as 150 diameters, or 22°500 





surfaces, and distinctly shows all the thousands of different | s. @. ' 
kinds of animalcula in water, &c., or any other microscopic Vearly. 2. eee seer ercceces 28 o : 
objects. This new patent was sealed by the Comptroller Half-yearly. . 2... 2 0 ee eee eo 1G 6 3 
General of Patents on the 13th of August last, and is now Quarterly 2... ee eee eee eee 7 6 


offered to the public at the nominal price of Is. each, and sent 


free by parcel post upon receipt of postal order value One | To the United States, the Continent, &c. :— 


Shilling—stamps not taken—with a 12 page pamphlet of in- | ae ee ee ae a: 
structions for use, and a large double sheet of engravings in | DNs «shane wee eae = & a 
black and gold (with key) free. The Inventor and Manufac- Cumtety «2c 0 ee ee ee a 


turers also guarantee that in any case where the instrument is 
not approved of and returned within reasonable time, that a | To India, China, and maid : 





postal note value Is. will be forwarded by return of post. The | 

medical profession, chemists, schoolmasters, teachers and stu- eo at br ee TS 3 : 

dents, as well as parents and guardians, should send for one on | easton eae eee ee 8 6 
a»proval. This is no foreign rubbish, but of good English | dia ee Big eB i Hin al 
cadeameitily throughout. Address : Conway, RAE & 

Conway, The Premier Patent Microscope Depét, Staffoid Money Orders payable to MACMILLAN & CO. 
Street, Birmingham. OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


WIMSHURST MACHINE. 
Works in any Weather. Size giving 4: Sparks, £4 10s, 


ACOUSTIC APPARATUS. 
CHEAP SCHOOL APPARATUS. 


Approved by Science and Art Department. 
CATALOGUES FREE. 


HARVEY @& PEASE, 


6 CHARING CROSS ROAD, W.C. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 





A NEW BOOK BY MR. J. NORMAN LOCKYER. 


THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 


SYSTEMS. 
nomical Physics in the Normal School of Science, &c. 


By J. NORMAN LOCKYER, F.R.S., Correspondent of the Institute of France, Professor of Astro- 
8vo, 17s. net. 


The Zimes says :—‘* The book may well be regarded as by far the most important publication of the current week. . . . Mr. 


Norman Lockyer’s book is one which no astronomer can neglect.” 


THE THEORY OF LIGHT. 


Dublin ; Lecturer in Mathematics and Mathematical Physics, University College, Dublin. 


The Atheneum says :—* There has been a want for many years past of a good English text-book of physical optics. . . . 
. The style is lucid, and numerous historical references and quotations 
Mathematical calculation is freely employed, but is never allowed to 
Recent topics, such as concave gratings, are fully and ably treated, and the last chapter in the book is 
devoted to the eminently modern subject of electro-magnetic radiation as investigated by the method of Hertz. 


want is in a large measure supplied by the work before us. . . 
are introduced, which give additional interest to the subject. 
run to very great Jength. 


By Tuomas Preston, M.A., Trinity College, 


8vo, 12s. 6d. 
This 


. The author 


must be congratulated on the judgment he has shown in the selection of material and on his skill as an expositor.” 


The Academy says :—‘‘ The best student’s text-book on light yet published. 


For that is indeed what Mr. Preston has provided. 


Well printed, clearly expressed, and wonderfully free from errors, we can imagine no better work for the physical students at our 


University Colleges.” 


The Nation (New York) says:—‘‘ Mr. Preston’s work occupies a position between that of an elementary work on optics 


and that of an exhaustive treatise on the theory of radiant energy. . 


. . It is, on the whole, well and clearly written, and cannot 


fail to be of service to those who wish for more than an elementary treatise, or a guide to the elaborate and difficult treatment! 


of the subject, such as we now find only in French and German works. . . 


favourable notice.” 


. The book will serve a good purpose, and deserve 


MACMILLAN AND CO., LONDON. 








Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 





On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.- 
Proceedings of Societies. 


Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 
London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 





W. I. CHADWICK’S 
NEW PORTABLE CAMERA 


(PATENT APPLIED FOR), 
With BARNETT’S Patent Dark Slids. 
The most PERFECT, PRACTICAL, and 
PORTABLE APPARATUS 
For AMATEUR PHOTOGRAPHERS; 


Equally suitable for 


STEREOSCOPIC, 


LANTERN, 
And SINGLE VIEWS. 


For Particulars write 
W. I. CHADWICK 
ST. MARY'S STREET 
MAN CHESTE FX. 


W. I. CHADWICK’S 
NEW PORTABLE CAMERA 


(PATENT APPLIED FOR), 
With BARNETT 'S Patent Dark Slides. 
The most PERFECT, PRACTICAL, and 
PORTABLE APPARATUS 
For AMATEUR PHOTOGRAPHERS; 
Equally suitable for 


STEREOSCOPIC, 
LANTERN, 
And SINGLE VIEWS. 
For Particulars write 
WwW. I. CHADWICK, 
» ST. MARY'S STREET, 
MANCHESTER. 





If this advertisement be viewed by a good Stereoscope every line will be in relief (stereo:copic). Properly printed and mounted 


copy sent on application. 
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The Axalyst, comparing the flesh-forming ingredients in Cocoas, gives 
" the following average :— . 
“Flesh-forming ingredients in Natural Cocoa Nibs ... a a sil = ae 13°00,” 
sd ditto ditto in the best Commercial Cocoa, with added Starch and Sugar 6:00,” 
” ditto ditto in Cadbury’s Cocoa, the standard English article 21°00’ 


“The process of preparation concentrates the nourishing and stimulating principles of the.” 
“ Cocoa bean.” 


“Cadbury's Cocoa being Absolutely Pure is therefore .the best Cocoa.” 
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. MACMILLAN anv Co., at 29 Bedford Street. Strand, London, W.C., and 112 


meen Victoria Street, in the City of London, and Published_ 
ourth Avenue, New York.—TuHurspay, November 20, 189c5 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Oy Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1100, VOL. 43.] THURSDAY, NOVEMBER 27, 1890. [PRICE 30 CENTS. 





Registered as a Newspaper at the General Post Office.] (All Rights are Reserved. 
TdF NEW PATENT WATKIN ANEROID BAROMETER. | wz > = 
Now MADE Amongst several unsolicited Testimonials | Bs re oO NIN G’S 




































the two following have been received by the 
maker :— } 
THE OBSERVATORY, MELBOURNE, | 

October ro, 1888. 

Dear Sir,—The Watkin Aneroid | 

only reached me three weeks ago, 
I am very much pleased | 
with it, and have givenita | 
| 


IN 
Frat WATCH 
Size. 


pretty severe trial with very | 
satisfactory results. 
(Signed) R. J. ELvery. 





EpinsurGu, May 31,’89. | 
Dear Sir,—I have just | 
returned from a six weeks’ | 
stay at the Ben Nevis Ob- | 
servatory, and while there | 
had an opportunity of test- 
ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
—p error ar being 
oS. at aot _ The body +s made entirely of brass and gun-metal, with rack-motion and 
servatory the Aneroid was fre- fine screw adjustment. Three achromatic powers of excellent defining 
quently tested by taxing it down | Power,t-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
2000 feet and then comparing it | diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
, = with the standard on my return. | i? upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 
he results obiained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the tere st of this ‘arse . | . PRICE £3 15s. Od. 

(Signed) R.C. Mossman, F.R.M.S., Observer. Scott. Met: Sac. | Jew Illustrated Catalogue of Microscopes free. 

J. J. HICKS, 8, 9, & IO HATTON GARDEN, LONDON., JOHN BROWNING, 63 Strand, London, W.C. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price 


The lenses alone are worth the money.”—British Medical Journal. | N a G K E TTI & Z A M b p A’S 
B E (" k’s | SPECTACLES. 


| WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 
£2 2s. to £5 5s. 


Carefully adapted to any sight, a Register of which is kept for 
future reference. 
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made ‘oe 
through- NEGRETI1 AND ZAMBKA make a Speciality of Spectacles for 
out in brass, | Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 
neatly ja- ee " 






panued, and is 
not only first-rate 
in optical qualities, 

but is now a handsome, 
well-finished Instrument. 
POCOS CCC SSS OOOSOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 


NEGRETTI & ZAMBRA, 


| SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 


TrLEPHONE No. 6583. Telegraphic Address—‘*‘ NEGRETTI, Lonxpon. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. 


A Course of Lectures on HYDRAULIC MACHINERY will be delivered 
by G. R. BODMER, Esq., A.M.I.C.E., on THURSDAYS, DECEMBER 
4, 11, and 18, at 7.30 p.m. 

The Lectures will relate to Pumps, Cranes, Lifts f xr Goods and Passengers, 
Hydraulic Punching, Shearing, and Riveting Machines, and Flanging 
Presses, Turbines, and Pressure Engines. 

Fee for the Course, Five Shillings. 

For tickets of admission apply to the Dean, Central Institution, Exhibi- 
tion Road, S.W. 

W. C. UNWIN, Dean. 
‘ JOHN WATNEY, Hon. Sec. 

City and Guilds of London Institute. 


THE SCHOOL BOARD FOR LONDON 
require the Services of a SCIENCE DEMONSTRATOR, who will 
be required to visit Schools under the direction of the Board, for the 
purpose of giving Instruction in Mechanics. &c. The person ap- 
pointed will be required to give the whole of his time to the work of 
the Board. Salary, £175 a year, rising by £5 annually to a maximum 
Salary of £200 a year, together with actual travelling expenses for the 
conveyance of apparatus from school to school, and for assistance in 
experiments. 

Applications, which must be made on Forms, to be obtained from the 
CLERK oF THE Roarp, must be forwarded to the CLERK OF THE BoarD, 
School Board for London, Victoria Embankment, W.C., with Endorsement 
outside, ‘Science Demonstrator,’’ and must be received on or before 
DECEMBER 4, 1890. 


UNIVERSITY COLLEGE OF NORTH 
WALES. 


ASSISTANT-LECTURESHIPS IN 
MATHEMATICS. 
The Senate is prepared to appoint an ASSISTANT-LECTURER in the 
Department of ENGLISH and another in that of MATHEMATICS. 
Salary £120. Appointment to date from the beginning of next Term 
(JANUARY 7). 
Applications, with Copies of ‘Testimonials, 
REGISTRAR not later than DECEMBER 20. 
A Detailed Statement of the Position and Duties of such Lecturers will 
be furnished on application to 


W. CADWALADR DAVIES, Secretary and Registrar. 


University College, Bangor, November 24, 1890. 


UNIVERSITY COLLEGE, DUNDEE 
(ST. ANDREWS UNIVERSITY). 
CHAIR OF ENGINEERING. 

In consequence of Prof. Ewing’s election to the Professorship of 
Mechanism and Applied Mechanics in Cambridge University, the above 
Chair will shortly be VACANT. 

The Salary will be £400, with Two-Thirds of the Fees. 

Applications, accompanied by Twenty-five Copies of Testimonials and 


References. must be lodged with the Subscriber on or before FRIDAY, 
DECEMBER to. 





ENGLISH AND 


should be sent to the 


G. W. ALEXANDER, M.A., Secretary. 


KING’S COLLEGE, LONDON. 
DEMONSTRATOR IN ELECTRICAL ENGINEERING. 
The Council are now ready to receive Applications for this Appointment. 

For Particulars apply to 
J. W. CUNNINGHAM, Sec. 
TWO ENTRANCE SCHOLARSHIPS IN 

NATURAL SCIENCE, of the value of 125 Guineas (¢¢. a /ree 
admission) and £60, are awarded annually in OCTOBER at ST. 
THOMAS’S HUSPITAL MEDICAL SCHOOL, London, S.E.— 
For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 

F. NETTLESHIP, Dean 

G. H. MAKINS, Vice-Dean. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 
Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 


ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


PRACTICAL PHYSICS FOR B.Sc. AND 
INT. B.Sc. (Lond.) —A specially arranged Evening Course in the 
above commences in NOVEMBER.—For Particulars, apply W. G. 
Wootcomse, M.A. (Oxon.), B.Sc. (Lond.), ror King Edward Road, 
South Hackney, N.E. 











LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALsALL HEATH Roap, 
BIRMINGHAM, 


Who last week sent to his subscribers Stephanoceros Eichornii (the Crown 
Animalcule), with sketch and description. He also sent out Trout Ova, 
Philodina roseola, Floscularia, Corethra plumicornis, Melicerta ringens ; 
also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and 
other Specimens for Biological Laboratory work. 

eekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1 
. or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 
WANTED BY A GENTLEMAN, 24, 
A.1.E. E., of studious habits, several years in electrical profession (last 
24 as Assistant and Secretary to professional man of high standing) 
Clerkship in offices of a Scientific Society or Technical Institution. 


Moderate salary.—Address, M., 8, Nassington Road, Hampstead, 
N.W. 





FOR SALE.— “IBIS,” from the Com- 
mencement to October 1890. The first 16 Volumes are handsomely 
bound in Half Calf, and the remainder in Parts as issued 
**“NATURE,” from the Commencement to June 1890. First 1 
Volumes are Half Bound, and the remainder in Numbers as issued. 
The whole are in perfect condition, and no reasonable offer will -be 
refused.—Apply, Messrs. Mawson, SWAN, AND Morcan, Grey Street, 
Newcastle-on-Tyne. 

CEYLON, JAVA, BORNEO, AND NEW 
GUINEA INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots.. Also Orthoptera and Dragon-flies, Land and Freshwater Shells, 
offered at cheap prices. —H. FruHsToRFER, Naturalist, care of German 
Consulate, Soerabaia, Java 


TO BOTANISTS.—FOR SALE: FOUR 
CASES OF SPECIMENS (Scientist’s Collection), beautifully Pre- 
served, Mounted. Named, and Classified. Lathe wanted.—Letters to 
Heap Master, Marlborough Street Board School, S.i. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 


BRADY & MARTIN, 


27, 29, & 31 MOSLEY STREET, 
NEWCASTLE-UPON-TYNE, 

Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicals for Analysis, &c., 

Supply Colleges and Schools in all parts of the World with every 


requisite for Theoretical and Experimental Work in Chemistry, 
Sound, Light, Heat, Magnetism, Electricity, &c. 


Analytical & Works Laboratories completely Furnished. 
Agents in connection with the Science and Art Department. 











PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc. 


New ILLustTRATED CATALOGUE, CONTAINING MANY NEW FORMS OF 


APPARATUS, FREE ON APPLICATION. 


KING, MENDHAM, & Co., 


Electrical Engineers 


Manufacturing Electricians. 


SpeciaLities.—K.M.B. Pocket Galvanometer, 
12s. od., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, Post FREE, 444. 
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A New Quarterly Magazine of Philosophy, Science, Religion, and Sociology. 


THE MONIST. 


Published by THE OPEN COURT PUBLISHING COMPANY, Chicago. 


CONTENTS OF THE FIRST NUMBER (NOW READY): 
1. Mr. A. R. WALLACE ON PHYSIOLOGICAL SELECTION. By Prof. GEORGE J. ROMANES, LL.D., F.R.S. 
2, THE IMMORTALITY OF INFUSORIA. By ALFRED BINET. 
3. ON THE MATERIAL RELATIONS OF SEX IN HUMAN Society. By Prof. E. D. COPE. 
4. THE ANALYSIS OF THE SENSATIONS. By Prof. ERNST MACH. 
5. THE ORIGIN OF MIND. By Dr. PAUL CARUS. 
6. THE PSYCHOLOGY OF HARALD HOEFFDING. By WM. M. SALTER. 
7. THE MAGIC MIRROR. By MAX DESSOIR. 


This magazine, the first number of .which appeared on October 1, 1890, is devoted to the establishment and illustration of 
the principles of Monism in Philosophy, Exact Science, Religion, and Sociology. So far as the fulfilment of its aim will allow, it 
will bear a popular character, publishing articles of general interest as well as those of a purely special character. 

Each number will contain letters or reviews from eminent foreign thinkers concerning the present state of Philosophy and 
Science in their respective countries, and criticisms of recent publications in the special departments with which Zhe J/onist is 
concerned. 

Contributions and articles will appear in subsequent numbers from the pens of Prof. JosepH Le Conte, Prof. W. JAMEs, 
Prof. ERNST HAECKEL, CHARLES S. Perce, Prof. MAx MULLER, C. LomBroso, Prof. F. Jopt, Lucien ARREAT, Prof. HARALD 
HOEFFDING, and many cthers. 

SINGLE NUMBERS, FIFTY CENTS. 

TERMS OF SUBSCRIPTION : $2.00 a year, post paid, to any part of the United States, Canada, and Mexico ; to foreign coun- 
tries in the Postal Union, $2.25 ; post paid to New South Wales, Victoria, Queensland, New Zealand, and Tasmania, $2.50 a year. 

For $1.00 a year extra, the publishers offer to send the separate copies of the magazine tastefully bound in cloth with pers 
lettering. 

London: Messrs. WATTS & CO., 17 Johnson’s Court, Fleet Street. 












NEWTON'S PATENT 
Scientist's Biunial Lantera, 
AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 14. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 


Opticians to the Queen and 
the Government, 


Post Free for Three Stamps. 


A New Classified Catalogue (No. 104) of | 
Important Works for Sale on 


INVERTEBRATA: 


PART I.—LOWER ANIMALS, LIVING AND FOSSIL. 


Containing Protozoa (Foraminifera, Spongida, &c.), Ca:LENTERATA 
(Hydroida, Corallinz, &c.), EchtnopERMATA (Crinoidea, &c.), ANNULOSA | 
(Rotifera, Annelida, Crustacea, Arachnida, Myriopoda). Works on the 
AQUARIUM. 
3 FLEET STREET, LONDON 
WILLIAM WESLEY & SON, 
23 ESSEX STREET, STRAND, LONDON. 


SPECTROSCOPES & ‘SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With “‘ Rowlands’s’” Metal Gratings, or with Prisms of every Description. 





DISK PRI N INTIN — 
on CORES AED OPN TINTS Excellent Copies of the actual, x natural Handwriting, also 
For etatineits ng the Stars on Secchi’s Plan. of Music, even of elaborate Sketches, Pro- 
Se grammes, Pians (up to Double-Elephant size), Shorthand, and 


A. H | L G E R, | ype-Writing, are easily, quickly, and cheaply produced by the 


| 
Astronomical and Optical Instrument Maker, | A UJ [ 0 C 0 A Y y S I 
204 STANHOPE STREET, HAMPSTEAD Roan, 
Lonpon, N.W. | Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
re resemble written letters. Used at the House of Lords, &c. 


| 
.. | 
GOLD MFDAL, Highest Award, Inventions Exhibition, | AUTOCOPYIST DEPT. (A.£.T.Co., La.), 

1885. | London Wall, London, and 52 Princess Street, Manchester. 
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MESSRS. WHITTAKER’S LIstT. 


NEW BOOK. By Prof. ROBERTS BEAUMONT (Director of the Textile Departme nt of the Yorkshire College, Leeds), Author of “‘ Woollen and 
Worsted Cloth Manufacture,’’ &c. Crown 8vo, 21s. 
COLOUR IN WOVEN DESIGN. With 32 Coloured Plates, and numerous IIlustrations, 

Contents: Theories of Colouring —Attributes of Colours—Contrast and Harm: ony — Mixtures —Elements of Textile Colouring Stripes—Check Patterns 
—Simple Colourings—Compound Colourings—Fancy Shades Applied to Special Designs—Colouring of Combination Desig gns—Spotted Effects—Colouring of 
Double Weaves and Reversibles—Figured Textiles Col — in the Warp—Weft-Coloured Figured Fabrics, Curl Textures. 

Fcap. 4to, a Illustrations, Cloth, 55. 
WOOD CARVING. By Cuas. G. LELAND, ‘7 R.L.S 

**Tt teaches the pupil how to use his tools and material by acquiring a ee acquaintance with both ; what kind of work he is first to put his hand to, 
and the precise moment when he must stay his hand and proceed no further until he is perfected in the rudimentary lessons. Such patient, explicit, step-by- 
step teaching as Mr. Leland’s is, indeed, the only road to excellence.” —Saturday Rez We w. 
METAL TURNING. By the Author of “ Practical Iron Founding,” &c. 


Crown 8vo 


ELECTRO ‘MOTORS. How Made and How Used. By S. R. Borrone. Numerous Illustrations. 3s. 
London : WHITTAKER & CO., Paternoster Square. 


MESSRS. BELL’S LIstT or Books. 


Illustrated with Eighty-One Engravings. Small 


An entirely New Edition, thoroughly Revised, consider- 
ably Enlarged, and Reset in New Type from beginning 
WEESIER'S to end. 


INTERNATIONAL } IN 12 MONTHLY PARTS, BEGINNING ON DEC. 1. 
DICTIONARY Price 2s. 6d. each. 


Prospectuses sent Free on Application. 
STRUCTURAL MECHANICS. ByR. M. PARKINSON, Assoc. M.I.C.E. Crown 8vo, 4s. 6d. 


*'To students the book will be useful, as the author has endeav: yured, and not unsuccessfully, to fill up the space between the simple theoretical 
problems given in class-books and the c »mplic: uted problems of practice. . . . ‘The value of the book is enhanced by a selection of practical examples, to 
which the answers and useful hints are given.” —Aas/way Enginee 
AN ELEMENTARY TREATISE ON HYDRODYNAMICS AND SOUND. By A. B. Basset, M.A., F.R.S., 

Trinity College, Cambridge. Demy 8vo, 7s. 6d 
PASTEUR AND RABIES. By THomas M. Dotan, M.D., F.R.C.S., Author of ‘‘The Nature and Treatment of 
Hydrophobia,” &c. Wide Fcap. 8vo, 1s. 6d. 
“*Dr. Dolan states his case with energy and point.’’—Scots Observer. 


London: GEORGE BELL & SONS, York Street, Covent Garden. 


SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 

NATURAL HISTORY OF THE ANIMAL KINGDOM. Forthe Use of Young People. Translated by W. F. KIRBY 
from the German of Prof. Von Scnupert. Fully Illustrated in Colours, and numerous Woodcuts in the Text. Part I.—MAMMALIA. With 
Thirty-One Coloured Plates. Paper Boards, 6s. 6d. Part I1.—BIKDS.—With ‘Thirty Co'oured Plates. Paper Boards, 6s. 6d. Part I1I.—REP- 
TILES, AMPHIBIA, FISHES, INSECTS, &c. With Thirty Coloured Plates. Paper Boards, 6s. 6d. The Three Parts in One Volume, Hali- 
Bound, "£1 1s. This Volume forms a truly z raluable Gift-Book for the Young. The Pictures will at once delight and instruct them. 

THE ROMANCE OF papas. 

THE BIRTH AND GROWTH OF WORLDS. A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, Cloth Boards, rs. 

SOAP BUBBLES, AND THE FORCES WHICH MOULD THEM. Being a Course of Three Lectures delivered at the London Institution in December 
1889, and Janus ary 1890, ,before a Juvenile Audience. By Prof. C. V. BOYS, A.R.S.M., F.R.S. With numerous Diagrams. Post 8vo, Cloth 

Boards, 2s. 6d. 

SPINNING TOPS. ‘The Operatives’ Lecture of the-British Association Meeting at Leeds, September 1890. By Prof. J. PERRY, M.E., D.Sc., F.R.S. 
With numerous Diagrams. Post 8vo, Cloth Boards, 2s. 6d. 

COLOUR. By Captain ABNEY. F.R.S. With numerous Diagrz ums. Post 8vo, Cloth Boards, 2s. 6d. [/n the press. 

COAL. By Prof. R. MELDOLA. With numerous Diagrams. Post 8vo, Cloth Boards, 2s. 6d. [/n the press. 

The following have already appre ared :— 

DISEASES OF PLANTS. By Prof. MARSHALL WARD. With numerous I!lustrations. Post 8vo, Cloth Boards, 2s. 6d 

TIME AND TIDE: a Romance of the Moon. By Sir ROBERT S. BALL, LL.D., F.R.S., Royal Astronomer of Ireland. Illustrated. Post 8vo, Clot 
Boards, 2s. 6d. 

THE STORY OF A TINDER- , By CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S._ With numerous Illustrations. Post 8vo, Cloth Boards, 2: 

STAR —- 3y Dr. H. I. KLEIN. ‘ext Translated and Adapted by the Rev. E. McCiurr, M.A. Imp. 4to, with Eighteen Charts and Eighty 

s Illustrated Letterpress, Cloth Boards, 7s. 6c 
TOILERS ‘IN THE SEA. By M.C. COOKE, M.A., LL.D. With numerous Illustrations. Post 8vo, Cloth Boards, 5s. 








LONDON: NORTHU MBERLAND AVENUE. W.C. ; 43 QUEEN VICTORIA STREET, E.C. BRIGHTON: 135 NORTH STREET. 4 
JUST PUBLISHED. | HEINEMANN’S SCIENTIFIC HAND-BOOKS. 
C me jus s, 1s 12) S$. 5 , . ~ ~ 
Cena ae Se Ga ant Git Bde re Ga ees Loum, G5 | Vol. I., Just Published, Small Crown 8vo, Cloth, 7s. 6d. 


THE THRESHOLD OF SCIENCE: | MANUAL of ASSAYING GOLD, SILVER, 


COPPER, and LEAD ORES. By WALTER LEE BROWN. 


+E , 7, - ° 7 B.Sc. Revised, Corrected, and considerably Enlarged, with a Chapter 
Simple and Amusing Experiments Illustrating some of the Chief | on the ASSAYING of FUEL, &c., by A. B. GRIFFITHS, Ph.D. 
Physical and Chemical Properties of Surrounding Objects, F.R.S, (Edin.), F.C.S. 


and the Effect upon them of Light and Heat. 


By C. ALDER WRIGHT, D.Sc., F.R.S., 
Lecturer on Chemistry and Physics, St. Mary’s Hospital Medical School. 


London: WM. HEINEMANN, 21 Bedford Street, W.C. 





THE CURE OF CONSUMPTION. 
Now Ready, at all Booksellers’ and Bookstalls. 


COMMUNICATIONS ON 


A REMEDY FOR TUBERCULOSIS. 
By Prof. ROBERT KCCH. 


| Authorized Translation. 


In this work the object aimed at is to provide a kind of ‘‘ Playbook,” 
which in addition to affording the means of amusement, shall also to some 
extent tend in the direction of “that course of mental education advocated by 
the British Association Committee; so that whilst the ye nile philo- 
sopher finds pastime and entertainment in constructing 5 ple apparatus 
and preparing elementary experiments, he may at the same time be led to 
observe correctly what happens, to draw inferences, and make deductions 

erefrom. 


Ee —— 8vo, Wrapper ts., or Limp Cloth 1s. 6d. 
London: WM. HEINEMANN, 21 Bedford Street, W.C. 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 
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NEW BOOK BY MISS A. M. CLERKE. 


THE SYSTEM OF THE STARS. 


By AGNES M. CLERKE, 


Author of ‘‘A History of Astronomy during the Nineteenth Century.” 
With 6 Plates and 50 Woodcuts in the Text. 
1 Vol. 8vo, Price 21s. 


London : 


LONGMANS, GREEN, & CO. 





“HERBERT WARD’S 
FIVE YEARS WITH THE CONGO 
CANNIBALS. 


With 83 Illustrations by the Author, Victor Perard, and 
W. B. Davis. 
SECOND EDITION, Royal 8vo, Cloth Extra, 145. 


‘*I very much prefer ‘Five Years with the Congo Cannibals’ to ‘In 
Darkest Africa.’ Mr. Ward tells his story in a simple, unaffected style ; 
he indulges in no rhapsodies ; he poses as neither prophet, martyr, nor saint. 
He has aquick eye, he seems fertile of resource, and pen and pencil are 
equally ready to answer to his call.”"—Lady's Pictorial. 


MATTIEU WILLIAMS’S 
CHEMISTRY OF IRON AND 
STEEL MAKING. 


> ~ 
Crown 8vo, Cloth Extra, 9s. 

“ Mr. Williams never comes forward to instruct the public in any subject 
without knowing something more about it than may be compiled from the 
literature of the day. He is not merely an acute observer, but one who can 
make his observations teach useful lessons. . . . This most instructive book 
should be valuable to others besides metallurgists and engineers.’’—Chemicad 
News 

‘** With ample knowledge, scientific accuracy, and in clear and forcible 
English, Mr. Williams explains ‘ The Chemistry of Iron and Steel Making.’ 





. . . The mysteries of the various complicated processes are explained ina | 
lucid and straightforward fashion, and no difficulties have been either shirked | 


slurred. Mr. Williams, as all who have read ‘ Science in Short Chapters’ 
ure aware, never lacks the courage of his opinions, but when he differs from 
accepted scientific authorities he invariably says so frankly, and describes, 
moreover, the experiments and other data on which his conclusions are 
based.” —Sfeaker. 


London: CHATTO & WINDUS, 214 Piccadilly. 





SECOND EDITION, NOW READY. 
WITH STANLEY’S REAR-COLUMN. 


BY J. ROSE TROUP. 
With Portraits and Illustrations, Demy 8vo, 16s. 


CHAPMAN & HALL, LimiTep, Lonpon. 





Just Published, 8vo, Price 3s. 6d. 


ELEMENTARY MECHANICS. 


By EDWARD P. CULVERWELL, M.A., 


Fellow and Tutor, Trinity College, Dublin. 
London: LONGMANS, GREEN, & CO. 


- TO SCIENCE LECTURERS. 


rant HUGHES'S PATENT COMBINATION OPTICAL LAN- 
‘s » used by W. Lant CarRPENTER, Esq., Prof. Forses. New Triple 
constructed for B. J. Matpgen, Esq., this season. New Oxyhydrogen 
- licroscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 
- “~~ tothe Royal Polytechnic Institution. Dr. H. GRATTAN GuINNEss, 
é ns" : atent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
read say ae rey, jitnstrated Catalogue, 300 Pages, 1s. ; Postage, 5d. 
ma -» Od. ‘am iali 
Mortimer Road, Kingelaed, a HUGHES, Spe: t, Brewster House, 





From MR. WALTER SCOTT'S LIST. 


Crown 8vo, Cloth, Price 3s. 6d. per Volume; Half Morocco, 6s. 6d. 
per Volume. 


THE CONTEMPORARY SCIENCE SERIES. 


EDITED By HAVELOCK ELLIS. 
RECENT ADDITIONS. 
HYPNOTISM. By Dr. Apert Mott, Berlin. 


** The latest and fullest information on the subject now accessible.” — Echo. 


MANUAL TRAINING. By Dr. C. M. Woop- 
WARD, Director of the Manual Training School, Washington Univer- 
sity (St. Louis, Mo.). Numerous Illustrations. 

**There is no greater authority on the subject of Manual Training than 
Prof. Woodward. His book may be confidently rec.mmended.’’—J/an- 
chester Guardian. 

TO BE PUBLISHED ABOUT DECEMBER 10 

THE SCIENCE OF FAIRY TALES. By 
EDWIN SIDNEY HARTLAND. 

Tkis volume deals with those fairy tales or folk-tales which contain a 
supernatural element, and which are known as Sagas and Nursery Tales (or 
M Archen)—tales which are known to be often of world-wide extension, and 
the study of which is now an important and fascinating branch of Folk Lore. 


READY EARLY IN 1291. 
PRIMITIVE FOLK. By Ete Rectvs. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row 


RECENTLY PUBLISHED 
Demy 8vo, Cloth, 710 Pages, with 680 Illustrations, Price 18s. 


EXPERIMENTAL SCIENCE: 


Elementary, Practical, and Experimental Physics. 
By GEORGE M. HOPKINS. 


The design of this work is to afford to the student, the mechanic, and all 
who are interested in science, a ready means of acquiring a general know- 
ledge of physics by the experimental method, and also to furnish to the 
teacher suggestions in experimentation which will be helpful in making 
class-room work interesting and attractive. Most of the apparatus illus- 
trated and described may be constructed and used by anyone having 
ordinary mechanical skill. Simple and easily made devices have been 
chosen for physical demonstration. With scarcely an exception, the experi- 
ments described were performed at the time of writing, to insure fullness of 
detail, and to avoid inaccuracies. 


E. & F. N. SPON, 125 Strand, London. 


SOUTHALL BROS. & BARCLAY'S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the Specialities referred to by Prof. Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.’’) 





Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 


} 


Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers. 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 
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GRIFFIN & SONS, Lr, 


PHOTOGRAPHIC DEPARTMENT. 
Now Reapy, 
Complete I/lustrated Catalogue of 
CAMERAS, LENSES,’ MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs 








fo \ 


22 GARRICK STREET, 


Free Instruction to Beginners. 
COVENT GARDEN, LONDON, W.C. 


> Raa 


LLL 


Mathematical Instrument Manufacturer to H.M. as Council) of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo: 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Siiver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, w.c. 


BEST BLACK INK. 





INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full black. | Flcws easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 


Is cleanly to use, and not liable to Blot. moment of writing. 
Can be obtained in London, through Messrs. Barctay & Sons, Farring: 























don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 
BEWLEV & DRAPER (Limited), Dublin. 
© - a 
f FRY’S 3:1 
26 s3a 
i.) Pure Concentrated =s° 
Ww 2 vu Su 
- COCOA 3°: 
z °o8Yy 
a ©) Ss 
BOILING WATER OR MILK, 
EPPS’S 
CRATEFUL—COMFORTINGC. 
BREAKFAST OR SUPPER. 
AN 
ROU NOSO TE af) INFALLIBLE 
REMEDY 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 





MINERALOGY. _ 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND, 


MR. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opais,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &e. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, k 
CHISELS, and BLOWPIPE APPARATUS. r 


| 





Precious Stones for Collectors and Mounting. P 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. f 
Lessons sem. Catalogues Free. s 


F.H. BUTLER, MAA. Oxon., Assoc.R.S.Mines, |? 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently added to Stock :—A large series of Cornish Minerals, including Cc 
fine Géthite, Chalcotrichite, Bismuthine, Liroconite, and Francolite ; rare St 
Fossils from the Pentlands and from the Folkestone Gault ; samples of 
various important Phospha atic Deposits; Micro-sections of Oligoclase- 


Augite-Porphyrite, Canisp, Glaucophane-Epidote-Schist, Anglesea, Augite- 
Pikrite, Lochinver, and Microcline-Pegmatite, Rispond, Sutherlz and, Quartz- 
Felsite with flow-structure, Llanberis Granite, Killiney, and other Rocks; 
and a few interesting New Zealand Stone Implements, some of very early 


| types. 


| History objects generally for Science 





Collections of typical specimens of Rocks, Minerals, Fossils, and Natural 
Teachers made up to order at 
exceptionz my low rates ] 





cael _ I h 
MINERALOGY AND GEOLOGY. we 
Special auess of First Order of Merit, Melbourne, Co 

88-89, for Collections, &e. Re 
sca HT OTHER First Crass Prize MEDALS. . 
Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks M: 

—Apparatus and Appliances—Minerals for Chemical Purposes— | 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, Sad 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


“GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. 
220 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 
THOMAS D. USSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 





78 NEWGATE STREET, LONDON, a 
SUBSCRIPTIONS TO * NATURE.” 
d. 
... (eae ee 28 0 
x © lla della elie ta tite: Te 
Quarterly ..... oe FS 
To the United States, the Cutiece, “i 
Vearly. . . 2 «- ° ‘ 30 6 
Halfyearly. 1. ++... 15 6 
Quarterly ..... + ee ae 
To India, China, and Japan : —_ 
MN. sc 4 os CTCL e es 1 
NS = 4G owe & 
RP <o6.in ot tn tase ane BS 





Money Orders payable to MACMILLAN & CO. 
OFFICE : BEDFORD STREET, STRAND, W.C. 





29 





ND. 


neral 
some 
, &e. 


RS, 


ig. 


. 
>. 


ree. 





Quartz- 
Rocks; 
y early 


Natural 
der at 


xY. 


rne, 





ums. 

> Rocks 
poses— 
lowpipe 


AND. 


Locality, 
Ds, 255. 


sd Boxes, 


LL; 


ono 


ann 


0. 
W.C. 


SRO ees 











XXXi 


NovEMBER 27, 1890] NATURE 








NEW INVENTIONS. Now ready, 800, 175. nel. 


Her Majesty’s Royal Letters Patent have been granted to A New Book by Mr. J. NORMAN LOCKYER. 
This is a Pocket Microscope and Floriscope combined, about 
3 inches in length, and 1} inch square. It is constructed upon THE 

an entirely new principle, and has a magnifying power and de- 

struments, and yet so simple that any school-hoy or girl can use it. M ETEORITIC HYPOTH ESIS 

Its magnifying power is registered as 150 diameters, or 22°500 

surfaces, and distinctly shows all the thousands of different 

objects. This new patent was sealed by the Comptroller 

General of Patents on the 13th of August last, and is now | 

offered to the public at the nominal price of Is. each, and sent | ORIGIN OF COSMIGAL SYSTEMS 
free by parcel post upon receipt of postal order value One 

structions for use, and a large double sheet of engravings in By J. NORMAN LOCKYER, F.RS., 
black and gold (with key) free. The Inventor and Manufac- . . . ; 

turers also guarantee that in any case where the instrument is  $ orrespondent of the Institute of France, the Society for the 


the inventor of a wonderful as well as useful little appliance. 

finement superior to some of the most elaborate and expensive in- 

kinds of animalcula in water, &c., or any other microscopic OF THE 

Shilling—stamps not taken—with a 12 page pamphlet of in- 

not approved of and returned within reasonable time, that a Promotion of National {ndustry of France, Professor of Astro- 





postal note value Is. will be forwarded by return of post. The nomical Physics in the Normal School of Science. 
medical profession, chemists, schoolmasters, teachers and stv- Paes 
dents, as well as parents and guardians, should send for one on — The 72#es says :—‘* May well be regarded as by far the most 
a»proval. This is no foreign rubbish, but of good English important publication of the current week. . . . His werk is 
workmanship throughout. Address: Conway, Rag & _ one which no astronomer can neglect.” 
Conway, The Premier Patent Microscope Depét, Staffoid 
Street, Birmingham. MACMILLAN AND CO., LONDON, 
ESTABLISHED 1852. 
TABLISHED :s2. 99 HATTON GARDEN, 
London, E.C. 
5 5 5 ks ” 
MANUFACTURE PHOTOGRAPHIC APPARATUS, &e. PTIMU 
: Z ; . as ENLARGING APPARATUS. 
Each Magic Lantern is efficient for Exhibitions 


Patent Quick Acting Rack Adjustment. 

This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 

matic photographic combination, with rack and pinion. by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
' . ‘ ss ms . brilliant illumination. Compound Condensers. 

Compound Condenser of 4 in. diameter. Three-wick If with Russian Iron 


The Lens gives crisp definition, being a superior achro- 





Refulgent Lamp, yielding a brilliantly illuminated CONDENSER. instead of Mahogany 
© ily aig Rae “aga s d. Body. ¢. @ <> 
picture, complete in Box, Japanned Metal ... £1 10 0 5-in., no front lens... .. 1000 s-in., nolens .. 750 wee 
Mahogany outside body ie on oo DS ‘ s-in., with ,, tee eee = : 5-in., and ,, «+ 102 6 q —= = 
: $ 6in., no . on na 6-in., « = ae | 
Mahogany outside body, Panelled Door, Brass jin, ob és in x oe €-in : on jo eh 5 Oh) 
Stages, and Sliding ‘Tubes ... . me ws & ° 7-in., no ” wees j 4 7-1n., as ” see oo 0 S | 
Russian Iron Body, Brass Sliding Tube ... : ‘ io — me sae ae 6256 0 og nae —_—*, : —_——_— 
“‘ Optimus ” Bi-unial Lantern, Brass Fittings... § gin... ., ee «- - 2900 GiB. we 00 -- 2500 == 
os Dae aris 10-iM., 4s . .. 3600 1o-in i ede -. 2850 
Optimus ” Triple Lantern... 14 ou. ies : ; : ... 5800 52-its.. ze ... 450 0 





+ CHADWICK’S +- 


PERFECT OPTICAL LANTERN 


(FOR LIME-LIGHT ONLY). 

This is the most perfect instrument for the purpose for which 
it is intended. Equally suitable for the drawing-room, the 
scthool-room, or the largest lecture-hall, and undoubtedly she 
instrument for SCIENTIFIC PROJECTIONS, the MICROSCOPE, 
POLARISCOPE, &c. (Bellows can be instantly removed. ) 

Can be used on a tripod stand with or without the cabinet, 
and when packing up no portion need be removed or detached. 
4)-in. condensers, interchangeable objectives from the shortest 

up to 16 inches focus. 
FURTHER PARTICULARS SEE CATALOGUE. 
eeeeee 


LEECH’S PATENT LANTERN MICROSCOPE AND POLARISCOPE. 


The most perfect Instrument for the purpose for which it is intende . 
SEE PAMPHLET, POST FREE, ONE STAMP. 
SOLE PROPRIETOR AND MANUFACTURER— 


W. I, CHADWICK, 


AUTHOR OF 
“The Magic Lantern Manual,” “ The Stereoscopic Manual,” &e. 
2ST. MARY’S ST., MANCHESTER. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS, 


Ss. 
Type Slide of 100 Diatomacez, ae list of names 21 0 
Pollen zm situ on Stigma, (Enothera in ese ene oe Io 

\.ieberkuhn Glands in Human Intestine .... ooo oe exe 19 
Water Scorpion (Nefa cinerea) ove exe ove eee r 6 
Section of Amphioxus, through Pharynx in exe o eco 1 9 
Pleurosigma angulatum—test object, dry.. 20 
Seales of Podura (Lefidocyrtus curv icollis}—test object, ‘dry . 20 
Sporocarp of Pilularia, Microspores and Macrospores .. wo 38 6 
Acarus of Itch (Sarcoptes scadeit), Male and Female on ‘One Slide - 680 
Meibomian Glands in Section of Human Eyelid 19 


Any of the shen ferwended on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES AND APPARATUS. 
CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 
Either of the above sent Post Free on application to— 
W. WATSON & SONS, OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


313 HIGH HOLBORN, LONDON, W.C. 


AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. ESTABLISHED 1837. 
Awarded 20 GOLD AND OTHER MEDALS ar various International Exhibitions, including 2GOLD MEDALS, Paris Exhibition, 1889, for Microscopes, &c. 








Type Slide of Eggs of Butterflies, Moths, &c., with list of names 
| New and very fine Slide, containing oom 200 various Dintens 
from St. Peter, Hungary eco e eee 
Stem of Indian Poison-Berry (Anamirta coce ulus) 
Head of Lamprey, Section through Gills—very fine 
Trans. Section of Earthworm, through Middle 
Book Mite (Cheiletus eruditus) ee $ 
Grain of Wheat and Embryo—four Secti ons on One Slide ons 
Pediculus capitis, Male, Female, Egg, and sane wee Shde 
Phantom Shrimp (Cafre//a linearis) 


ar 
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EXPERIMENTAL PHYSICS. 


exercises | 
CALVANIC 
ELECTRICITY 


ME. 
EDINBURGH 













llustrating the Fundamental Principles and Modern Views of 
GALVANIC ELECTRICITY. 

With Book of 120 Exercises,’ 30s, Carriage Paid. Similar Sets on 
STATIC ELECTRICITY, ACOUSTICS, and OPTICS. Books, 480 
Exercises, 4d. 

WILLIAM HUME, 

Scientific Instrument Maker, 1 Lothian Street, Edinburgh. 








"| The Irish Question and 
its True Solution. 


‘* Encourage her manufac- 
tures and give employment 
it. to her people.’’ 


Patterns Po st 
Free. 


N.B.—All Goods 


leaving this Es- 
tal Mishme nt are 
brane led 
‘ { " Name a 
! 1 i Address. &c. 
JAMES MILLNER & SON (Baahiiched 1812), MOUNT-MEL- 
LICK (Queen’s Co.), are Manufacturers of ALL-WOOL Tweeds (Saxony 
we Cheviot), Friezes, Serges, Meltons, &c. These Goods are unsurpassed 
for durability, and being All-Wool, Well Dyed, and Well Put Together, 
will give the wearer every satisfaction. 
a@ SPECIALITY.—The “Slieve Bloom’’ Cloth in Curls, &c., for 


| Coats, Ulsters, Jackets, &c. A specially Tough, Wear-resisting Make for 
Sportsmen. Schoolboys, &c. 
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CROSSLEY'S: 
GAS-ENGINE. 
34,000 SOLD. 
2-MAN TO 200 HLP. 


 WIMS 


Works in any 


NEW 
CHEAP 








Approved by Science and Art Department. 


HARVEY @ PEAEG., 


56 CHARING CROSS ROAD, W.C. 





| 
| 
| 
| 
| 


CROSSLEY BROS, Ltd, 





for Electric 
uff-cutling, & ec. 
OR LIST. 


H.P. Vertical fitted 
entirely dispensing 
nces on Application | 
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with Slides. 





PLEASE WRITE I 
Openshaw, Manchester. 


| Represents New 3 
with Tube Ignition, 
Hundreds of Refere 
to users of our 


Li 


| 
| 
| 


HURST MAC 


Weather. Best made, 
WITH 15-INCH PLATES, £4 to 


nA ” ” 5 10 
6 10 


POLARIZING PRISM. 
SCHOOL APPARATUS 


1INE. 
tudded Plates. 


soem 








Pmnted by RicHarp Cray anp Sons, LiMiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, n the City of London, and Published by 


MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., 








and 112 Fourth Avenue, New York.—Tuursvay, November 27, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the 
Of Nature trusts the mind which builds for  llalaianash ania 


No. 1101, VOL. 43.] 


; Registered as a Newspaper at the General Post Office.] 


NEW SCIENTIFIC > 


AND OTHER 


LANTERN SLIDES. 


‘« BACILLUS TUBERCULOSIS.” A Series | 
| .  eagantng 7 2 Men oe by ANDREW PRINGLE, Esq. 
«PHYSICAL GEOGRAPHY.” A Series 


of 120 Slides Selected and Arranged for the Oxford University Exten- 
sion, with Notes for the use of Lecturers, by H. J MAckINDEK Esq 

(Reader in Geography in the University of Oxford). 18s. per Dozen. 
“ Notes,” 10d., ‘Post Free. 


‘COMMON OBJECTS as seen through the 
MICROSCOPE.” A New Series of 37 Photo-micrographs. :s. €d. 
each. Reading, 7d., Post Free. 


“EGYPT REVISITED.” A Series of 30 


Slides from New Negatives by Rev. C, Surron, including Interiors of 
Tombs taken by Magnesium Light. 15s. per Dozen. 


STANLEY’S “IN DARKEST AFRICA.” 


A Series of 50 Slides, 2s. each. Reading, 1od., Post Free. 
All the above are strictly copyright, and are published only by 


NEWTON & Co. 
(Makers of Lanterns and Slides to the Government), 
3 FLEET STREET, LONDON. 
Catalogue of Lanterns and Slides, 3d. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY. 


ST. TIBB’S ROW, CAMBRIDGE. 





MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, 
SCIENTIFIC APPLIANCES GENERALLY, 
Descriptions of which may be obtained on application. 


AND 


San ngs made on Stone and Wood, and es most wattent work in Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ewinc’s SEISMOMETRIC APPARATUS. 


Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 


Now Ready, Vol. XI., No. 6. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 
Edited by MICHAEL FOSTER, M.D., F.R.S. 


Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS, 


ST. TIBB’S ROW, CAMBRIDGE, 


THURSDAY, DECEMBER 4, 1890. 


solid ground 


[PRICE 15 CE NTS. 


an Rights are Reserved. 


~ NALDER BROS. & CO. 


Beg to Announce the Removal of their Works and Offices 
to more Commodious Premises, Situated at 


16 Red Lion Street, 
Clerkenwell, London, E.C. 


Two Minutes’ walk from Farringdon Street Station. 
> 


NEW TELEPHONE NO. 6770. 





Telegraphic Address: SECOHM, LONDON. 


NEGRETTI & ZAMBRA’S CHRISTMAS PRESENTS. 





NO 


‘saquvmMdn 


USEFUL AND 
ORNAMENTAL. 
GNV V4NIND @ 





OPERA, RACE, & FIELD GLASSES 
OF EVERY DESCRIPTION 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World 


NEGRETT!I & ZAMBRA, 


OpTiciANs AND Scientiric INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
N. & Z.’s Large Illustrated Catalogue, 1209 Engravings, Price 5s. 62. 
Telephone No. 6533. Telegraphic Address : ‘* Negretti, London.” 
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CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 
STREET, 
F.RS., 


ALBEMARLE 
DEWAR, M.A., 


PICCADILLY, W. 
PROF. 


Be deliver a ( 


“ourse of Six Lectures 
(adapted to a Juvenile Auditory) « ‘Frost and Fire,” commencing on 
SATURDAY, DECEMBI 27, - », at 3 o'clock; to be continued on 


DECEMBER 30, and TANU. ARY x 
Members) to this Course, One 
Guinea); to all the Courses in the 
be obtained at the Institution. 








, 6, 8, 1891. Subscriptio 
Guinea (Children under sixt 
Season, Two Guineas. 


n (for Non- 
een, Half-a- 
Tickets may now 








UNIVE RSITY COLLEGE, DUNDEE 


(ST. ANDREWS UNIVERSITY). 
CHAIR OF ENGINEERING. 
In consequence of Prof. Ewing’s election to the Professorship of 


Mechanism and Applied Mechanics in Cambrid the above 
Chair will shortly be VACANT. 

The Salary will be £400, with Two-Thirds of the Fees. 

Applications, accompanied by Twenty-five Copies of Testimonials and 
References, must be lodged with the Subscriber on or before FRIDAY, 
DECEMBER 1p. 


e University, 





G. W. ALEXANDER, M.A., Secretary. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 





JUNIOR DEMONSTRATOR IN PHYSICS 
The Committee invite Applic ations for the ibove Post Car 
should have a good knowledge of Physical Laboratory Work, « spe r 
Flectricity, and Practical E xperience in I} lectrical Engineerit Saiz ary 
Al25- ° . | 
Applications, ace mae anied by References or Testimonials, should be sent 


to the SECRETARY, on or before DECEMBER 16. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


TWO ENTRANCE SCHOLARSHIPS IN 


NATURAL by gen of the value of 125 Guineas (7¢. a /ree 
tdmission) and £¢ re awarded annually in OCTOBER at ST. 
THOMAS’S. ‘y SPIT AL MEDICAL SCHOOL, London, S.E.— 
For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 


E. NETTLESHIP, Dean 
G. H. MAKINS, Vice-Dean. 


KING’S COLLEGE, LONDON. 
DEMONSTRATOR IN ELECTRICAL 


The Council are now ready to receive 
For Particulars apply to 


ENGINEERING. 
Applications for this Appointment. 


J. W. CUNNINGHAM, Sec 


TO BE SOLD, by an AMATEUR leaving 





England, the celebrated SALTAIRE L ATHE and ACCESSORIES, 
comprising the twin lathes, one of which is screw-cutting by I 7a 
screw and also by traversing mandrel, Rose-turning apparatus, sliding, 
traversing, spherical, and st top moti ons to slide rest, ove ethead er a 
ornament al slid le rest, vertical ditto, ellipse, eccentric and dome chucks, 
over 100 other chee ks of varyir g descripti ons, elaborate curvilinear and 





vertical drilling apparatus, nine cut tti g frames, many dozens of cutters 
wy tools, « ir ular sawing and wood eotaien y machin separate stand, 
&c., the whole forming one of the most c omplet e stocks of machinery for 
ornamental or high-class turning ever exhibited for sal 


The whole of the appare utus is of the finest construction and workman. 
ship, and was made by Joun Evans, of London, costing over £20c0 
Can be seen by appointment at the owner's worksho P in London 

Apply, in the first instance, to Lieut. CumM1n sray, Ireland 
Price £350 


FOR SALE. 
BINOCULAR MICROSCOPE by ROSS 


, including various 


(No. 14) with au expensive Collection of APE aratt 










Eye-pieces, Thelner Eye-piece, Pol ariscope Silver Reflector, 
Bull’s-eye Condensers, Small Side Con er, Paraboloid, Neutral Tint 
Reflector, Ross wr “gy Cc pot Lenses, Cc ympressorium 
2 Live Boxes &e 0 "4", 4”, and }”, also 1 
Liebentruhn in Maz shes gany in Case, and a Cabinet 
of 20 Drawers, with several care fully-sel cted Slides, in splendid condi- 
tion. Price £40. Cost altogether nearly £ 
To be sold by or ler of the Executor. 1 be seen by appointment | 


made by Letter only, at 9 Oakdale Road, Coventry Park, 


Streatham. 


any ¢ vening. 


' THOMAS BOLTON, 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


62 BALSALL HEATH ROAD, 
BIRMINGHAM, 

Who last week sent to his subscribers Trout Ova, with sketch and descrip- 
tion. He also sent out Philodina roseola, Floscularia, Corethra plumicornis, 
Melicerta ringens ; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s. 
or Twelze Tubes for ros. 


Portfolio of Drawings, Eleven Parts, rs. each. 


MADAGASCAR. 


Price List of Natural History Specimens sent Post-free on application, 
Great R eduction in Prices. Write in French or German te F. Sikora, 
Naturalist, ——_ r of the Entomological S Cie ety of F rance, of the Ento.n 
logical Society of Zurich, Annanarivo, Madagascar, 77d Marseilles. 





CEYLON, JAVA, BORNEO, AND NEW 


GUINEA INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots. Also Orthoptera and Dragon-flies, Land and Freshwater Shells, 
offered at cheap pric es.—H. FruuSTORF Naturalist, care of German 
Consulate, Soerabaia, Java. 





eR, 


TO GENTLEMEN.—A Practical 


binder. with West End Library restoring experience, « 
in Library ; is a good F urbisher : und useful man. 
**O.,”" 9 Walford Road, Stoke Newington, N. 


Book- 


ire -sen 
= iteurs 


gagement 
assisted. 


OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 


SPECTROSCOPES & SPECTROMETERS 


FOR 


TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 








DISK PRISMS AND MOUNTINGS 
For as eee the Stars on Secchi’s Plan. 


A. . HILGER, 


Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 


GOLD MFDAL, Highest Award, Inventions Exhibition, 


“JOHN J. GRIFFIN & SONS, Linen, 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 





CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION, 









nm, 


AA) 


yera~ 


cha- 
sches 
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Post Free for Three Stamps. 
A New Classified Catalogue (No. 104) of 
Important Works for Sale on 


INVERTEBRATA : 
PART I.—LOWER ANIMALS, LIVING AND FOSSIL. 


Containing Protozoa (Foraminifera, Spongida, &c.), Ca:LENTERATA 

(Hydroida, Corallinz, &c.), EcuinoperMara (Crinoidea, &c.), ANNULOSA 

(Rotifera, Annelida, Crustacea, Arachnida, Myriopoda). Works on the 
AQUARIUM. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 
By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 


SLIGHT AILMENTS: Nature and Treatment. 3rd Edition. 
55. (Ready October 1. 

OUK MORALITY AND THE MORAL QUESTION, 2s. 6d. 

THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 

HOW TO WORK WITH THE MICROSCOPE. | 100 
Plates. 21s. (Harrison.) 

THE MICROSCOPE IN MEDICINE, 86 Plates. ais. 

BIOPLASM: an Introduction to Medicine and Physiology. 
6s. 6d. 

ON LIFE AND ON VITAL ACTION, ‘5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

THE ‘‘ MACHINERY” OF LIFE. 2s. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6d. 


London: J. & A. CHURCHILL. 


DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum, 
HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID, 


£2,750,000. 


West End Offce:—8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E.C, 


W. D. MASSY, } ¢. retaries 
A. VIAN, j decretz ries, 








> RA LEY jias 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
lliustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :~GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant CaRPENTER, Esq., Prof. Forses. New Triple 
constructed for B. J. Matpgn, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results, Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution. Dr. H. GRaTTAN GUINNESS, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue. 300 Pages, 1s. ; Postage, 5d. 
Smaller do.,6¢. Pamphlets Free. HUG ES, Specialist, Brewster House, 


MR. EDWARD ARNOLD’S LIST. 


Demy 8vo, 528 Pages, with 40 Illustrations. 
Prof. Lloyd Morgan's New Work on 
Evolution, entitled “ ANIMAL LIFE 
AND INTELLIGENCE,” ts now 
Ready, and can be obtained at all Book- 
sellers and Librartes. Price Sixteen 
Shillings. 


A GENERAL ASTRONOMY. By Prof. 
C. A. YOUNG, A.R.A.S., Author of “‘The Sun,” &c. 
One Vol., Royal 8vo, 550 pages, 250 Illustrations and 
Tables, Half Morocco, 12s. 6d. 

** A grand book by a grand man.” —P1AzzI SMYTH. 


THE ELEMENTS OF ASTRONOMY. 
By Prof. C. A. YOUNG. Half Morocco, 475 pages, 
Maps and Illustrations, Crown 8vo, 7s. 6d. 


New Edition, Revised. 

AN INTRODUCTION TO CHEMICAL 
SCIENCE. By R. P. WILLIAMS and B. P. LAS- 
CELLES, Assistant Master and Librarian at Harrow 
School. Second Edition. Copiously Illustrated. 232 
Pages, Cloth, 8vo, 3s. 6. 


London: EDWARD ARNOLD, 18 Warwick Square, E.C. 


VERLAG von GUSTAV FISCHER IN JENA. 


Vor Kurzem erschien : 

O. NOVAK: 
VERGLEICHENDE STUDIEN AN 
EINIGEN TRILOBITEN AUS DEM 
HERCYN VON BICKEN WILDUNGEN 
GREIFENSTEIN UND BOHMEN. 
Mit 5 Tafeln und 8 Textfiguren. Preis ros. 
PALZZONTOLOGISCHE ABHAND- 
LUNGEN. 

Hrsg. von W. DAMES und E. KAYSER. 


Neue Folge, Bd. I. ; der ganzen Reihe Bd. V., Heft 3. 


London: WILLIAMS & NORGATE. 


Just Issued, Price 3s. 6d. net. 
JOURNAL OF THE 
MARINE BIOLOGICAL ASSOCIATION. 
Vo.. I., No. 4 

Contents :—List of Members—Report of the Council, 1889-go0—Director’s 
Report, No. 4—On the Growth and Rearing of Food-Fish at the Laboratory 
—Surface Collections made by Grenfell in the North Sea, by G. C. Bourne, 
with Plate—Herring, Long-line, and Pilchard Fisheries of Plymouth, 1 
90, by W. Roach—On the Hydroids of Plymouth, by G. C. Bourne, with 
Plate—Complete List of the Opisthobranchiate Mollusca found at Plymouth, 
by W. Garstang, with 2 Plates—Notes and Metnoranda. 

DULAU & CO., 37 Soho Square, London 


This Day is Published, Post 8vo, Cloth, 5 


THE DARWINIAN THEORY OF THE 
ORIGIN OF SPECIES. By FRANCIS P. PASCOE, F.L.S., &c., 
Ex-President of the Entomological Society. 

** Nor do we know how ignorant we are.” —DARWIN. 

GURNEY & JACKSON, 1 Paternoster Row. 
(Successors to Mr. VAN Voorst.) 


Just Issued. 


BOTANICAL CATALOGUE, Part V. 
PHANEROGAMIA and FOSSIL BOTANY. Containing over 3000 


Titles. 





Mortimer Road, Kingsland, N. 


DULAU & CO., 37 Soho Square, London. 
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EDWARD STANFORD’S NEW “BOOKS, 
THE AUTOBIOGRAPHY OF THE EARTH. 


A Popular Account of Geological History. 
By the Rev. H. N. HUTCHINSON, B.A., F.G.S. 
7s. 6d. 


THROUGH MAGIC GLASSES, 
AND OTHER LECTURES. 
A Sequel to ‘* The Fairyland of 
By ARABELLA B. BUCKLEY 
(Mrs. FISHER). 


Crown 8vo, Cloth Gilt, Gilt Edges, with numerous Illustrations, Price 6s. ; 
3ound in Calf Extra, r1s. 


Crown 8vo, Cloth, with 27 Il'ustrations, Price 


Science.” 


Works by the same Author, Uniform in Size. 
The Fairyland ofScience. 23rd Thousand. 6s. ; Calf, 115. 
Life and her Children. Calf, 115. 
Winners in Life’s Race. Cloth Gilt, each 4s. 6d 


(Sold Separately.) 


Short History of Natural Science. 4th Edition. 
Calf, 14s 


THE PHILOSOPHICAL BASIS OF EVOLUTION. 
By JAMES CROLL, LL.D., F.R.S. 


», Cloth, 7s. 6d. 


13th Thousand. 6s. ; 
2 Vols., 


8s. 6d. ; 


Large Post 8v 


THE CANARY ISLANDS AS A WINTER RESORT. 
By JOHN WHITFORD, F.R.G:S. 
With 7 Maps, and 25 IIlustrati Ds from Photographs taken by the 
Crown 8vo, Cloth, 7s. 6d. 


Author. 


EDWARD STAN FORD, 26 and 27 Cockspur Street, Charing Cross, 
London, S.W. 





JUST PUBLISHED 
with very numerous I]lustrations, Handsome Cloth, 6s. ; 
Gilt and Gilt Edges, 7s. 6¢ 


THE THRESHOLD OF SCIENCE : 


Large Crown 8vo, 


Simple and Amusing Experiments Illustrating some of the Chief 


Physical and Chemical Properties of Surrounding Odjects, 
and the Effect upon them of Light and Heat. 
By C. ALDER WRIGHT, D.Sc., F.R.S., 


Lecturer on Chemistry and Physics, St. Mary’s Hospital Medical School. 

In this work the object aimed at is to pro vide a kind of ‘ Playbook,” 
which in addition to affording the means of amusement, sh:z ‘ll also to some 
extent tend in the direction of that course of mental education advocated by 
the British Association Committee; so that whilst the juvenile philo- 
sopher finds pastime and entertainment in constructing sit nple apparatus 
and preparing elementary experiments, he may at the same time be led to 
observe correctly what hap ypens, to draw inferences, and make deductions 
therefrom. 


London: CHARLESG RIF FIN &C O., Exeter Street, Strand. 








Just Published, 8 8vo, Sie 3s. 6d. 


ELEMENTARY MECHANICS. 


By EDWARD P. CULVERWELL, M.A., 


Fellow and Tutor, Trinity College, Dublin. 


LONGMANS, 


London: (GREER, & CO. 





HEINEMANN’ Ss SCIENTIFIC HAND- BOOKS. 
Vol. I., Just Published, Small Crown 8vo, Cloth, 7s. 6d. 


MANUAL of ASSAYING GOLD, SILVER, 


COPPER, and LEAD ORES. By WALTER LEE BROWN, 


B.Sc. Revised, Corrected. and considerably Enlarged, with a Chap ter 


on the ASSAYING of FUEL, &c., 


by A. B. GRIFFITHS, PhD. 
F.R.S. (Edin.), F.C.S. 


London : 


WM. HEINEMANN, 2: Bedford Street, W.C. 
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CASSELL & COMPANY'S 
ANNOUNCEMENTS. 


CHEAP EDITION, 
Electricity in the Service of Man. 


A Popular and Practical Treatise on the Applications of 
Electricity in Modern Life. With nearly 850 Illustrations. 
** A book without which no physical library can be held to be 
complete.” —Know/ledge. 
Now Ready, Price 2s. 6. 


Object-Lessons from Nature. A First 
Book of Science. By L. C. MIALL, Professor of Biology 
in the Yorkshire College, Leeds. Fully Illustrated. Crown 
8vo, 304 Pages. Cloth. 

Now Ready, Part 1, Price 6:., of 


. ee . ° 
Figuier’s Popular Scientific Works. 
With SEVERAL THOUSAND ILLUSTRATIONS. The Series 
commences with ‘‘ The World before the Deluge,” Revised 
by the late H. W. Bristowe, Director of the Geological 
Survey of Great Britain, the Text newly Edited and Revised 
by Dr. RoBERT Brown, F.L.S., &c. 
‘** Admirable works of popularized science. 





Now Ready, Price 9s. 


"— Daily Telegraph 
Now Ready, Parts 1 and 2, Price 7d. each. 


; . gees 
Cassell’s Natural History. Edited by 
Prof. P,. MARTIN DUNCAN, M.B., F.R.S., assisted by 
eminent Scientific Writers. With about 2000 High-class 
Illustrations. 
** Unquestionably the best popular general work on zoology 
which has yet appeared.” —Fie/d. 
* * With 
+ 


Part 1 is issued a Large Tinted Engraving. 


Cc ASSELL & COMPANY, 


Pror. LANKESTER. 


Zoological Articles contributed to 
“Encyclopedia Britannica.” 


Lrv., Ludgate Hill, London. 


the 


BY 
Prof. E.. RAY LANKESTER, LL.D., F.R.S., 
To which are added Articles by Professors SOLLAS, VON GRAFF, 
HUBRECHT, BOURNE, and HERDMAN. 4to, Cloth. 


[Next month 
DREYER'S TYCHO BRAHE. 





A Pic- 
ture of Scientific Life and Work in the 16th Century. By J. L. E. 
DREYER, Ph.D., F.R.A.S., Director of the Observatory, Armagh. 
In Demy 8vo, Illustrated. Price 12s. 6d. 


CLERKE’S HISTORY OF ASTRO- 
NOMY DURING THE NINETEENTH CENTURY. By 
AC — M. .* a Second and Enlarged Edition. 1 Vol. Post 
8vo, Price 12s. 6d. 


DURHAM’S EVOLUTION, ANTI- 


QUITY OF MAN, BAC TE RIA, &c. (First V a of the ‘‘ Science 
in Plain Language Series.) By WILLIAM DURHAM, F.R.S.E. 


Crown 8vo, Cloth, Price 1s. 6d. 
‘DURHAM’S ASTRONOMY SUN, 
(Second Volume of the “Science in Plain 


MOON, STARS, &c. 
Langu: age Series.”) By WILLIAM DURHAM, F.R.S.E. Crown 
8vo, Cloth, Price 1s. 6d. 


‘TAIT S PROPERTIES OF MATTER. 


Second Edition. By P. G. TAIT, M.A., Professor of Natural Philo- 
sophy, University of Rdinburgh. Crown 8vo, Cloth, Price 7s. 6d. 








Edinburgh : ADAM & CH ARLES BL ACK. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, DECEMBER 4. 


Linnean Society, at 8.—On the Genus of Orchid Brownheadia: H. N. 
Ridley.—On the Botany of Kandahar: J, H. Lace.—Botanical Visit to 
Auckland Isles : Thos. Kirk. 

Cuemicat Society, at 8—Ballot for the Election of Fellows.—On the 
Volumetric Estimation of Tellurium: Dr. Branner. 


FRIDAY, DECEMBER 5. 

Gro ocists’ ASSOCIATION, at 8.—Report on the Microscopical Examination 
of some Samples of London Clay from the txcavations for the Widening 
of Cannon Street Railway Bridge, 1887: C. Davies Sherborn and H. W. 
Burrows.—A Short Visit to Ingleton and to Filey Brigg (showing how a 
Dangerous Reef was converted into a Perfect Breakwater by an Ancient 
Race): Edwin Litchfield. 


SUNDAY, Decemser 7. 


Sunpayv Lecture Society, at 4.—Brain Stress | sated by Diagrams 
and Drawings): Sir J. Crichton Browne, F.R.S 





MONDAY, Decemser 8. 


Rovat GrocrapHiIcat Society, at 8.30.—Explorations in Alaska and 
North-West British Columbia: H. W. Seton-Karr. 
Society oF ARTs, at 8.—Gaseous Illuminants: Prof. Vivian B. Lewes. 


TUESDAY, DECEMBER 9. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—An Apparent Paradox in Mental 
Evolution: the Hon. Lady Ww elby.—Exhibition of Patterns of Finger- 
marks : Francis Galton, F.R.S. 

insTiTUTION OF Civi ENGINEERS, at 8.—The New Chittravati Bridge, 
Madras Railway: E. W. Stoney. —The Lansdowne Bridge over the 
Indus at Sukkur: F. E. Robertson. 


WEDNESDAY, 


Groocicat Society, at 8.—On the Physical Geology of Tennessee and 
Adjoining Districts in the United States of America: Prof. E. Hull, 
F.R.S.—On some Water-worn and Pebbie- worn Stones taken from the 
Apron of the Severn Commissioners’ Weir erected across the River at 
Holt Fleet, about Eight Miles above Worcester : "a J. Marten.—On 
Certain Ornithosaurian and Dinosaurian Remains : Lydekker. 

Society or Arts, at 8.—Electric Lighting Progress in shee : F. Bailey 


TAURSDAY, DecemBER 11. 


Royvat Society, at 4.30.—On Ellipsoidal Harmonics : W. D. Niven, F.R.S. 
—Photometric Observations of the Sun and Sky: W. hreunend. —De- 
terminations of the Heat Capacity and Heat of Friction of some Sub- 
stances to test the Validity of Person’s Absolute Zero: S. U. Pickering 
F.R.S.—On Wolf and Rayet’s Bright-line Stars in Cygnus: Dr. 
Huggins, F.R.S., and Mrs. Huggins.—Stokes’s Current Function : R. 
A. Sampson 

MaTHEMaTICcAL Society, at 8.—On the Extension to Matrices of any 
Order of the Quaternion Symbols S and V: Dr. Taber.—On the Rever- 
sion of Partial Differential _ xpressions with Two Independent and Two 
Dependent Variables: E. Elliott.—On the Flexion of a Thin Elastic 
Shell under Pressure: A. z Basset, F.R.S.—Newton’s Classification of 
Cubic Curves: W. W. R. Ball.—Steiner’s Poristic Systems of Spheres: 
Prof. G. B. Mathews. 


DECEMBER Io. 
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WM. WESLEY & SON, 


Scientific Booksellers and Publishers, 
28 Essex Stree 4, Strand, LONDON. 


IMPORTANT WORKS FOR SALE. 
BOTANY— 
COOKE (M. C.) British Freshwater Algz, exclusive of 


Desmidieze and Diatomacez. 130 Coloured Plates, 2 Vols. 
8vo, scarce, 1882-84, £5. 


CURTIS'S BOTANICAL MAGAZINE— Vols. i.-Ixxxi., 
with 4890 Coloured Plates, with Text, Bound in 68 Vols., 
with Tonk’s General Index. Royal 8vo, New Half Calf, 
1787-1855, £80. 

This long series contains all the rare volumes. Some of the volumes 
want indexes and titles ; two plates are also wanting. The lack of 
annual indexes is of no importance, as Tonk’s Ger neral Index super- 
sedes them. 

PIERRE (L.) Flore Florestié¢re de la Cochinchine, 
Fascicules 1 to 15 (all at present Published). With 240 fine 
Lithographed Plates and Text, Folio, Paris, 1881 to 18go, 
to be Completed in 25 Parts; Subscription to the whole 
Work, £25. The Price will be Raised to £30 when Com 
pleted. A Second-hand Set of Fascicules, 1 to 13, in very 
good Condition, Price £10. 





| WILSON (W.) Bryologia Britannica, containing the 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Annual Report.—Election 


of Council and Officers. —The Efficiency of Secondary Cells; 
Chemistry of Secondary Cells: Prof. W. E. Ayrton, F.R.S., C. G. 
Lamb, and E. W. Smith. (Discussion.) 
FRIDAY, DECEMBER 12. 
Rovat AsTRONOMICAL SociETY, at 8. 
SATURDAY, DECEMBER 13. 
Rovat Botanic SociETy, at 3.45. 


SPECTACLES 


PATENT === 
| 






sue | ADAPTED 
PARIS, IN PERFECTION 


WitH THIs INSTRUMENT BY 
Mr. A. FOURNET (¢e Znventor), 
18 Bentinck St., 
Werseok St., 


Consultation Fee, 5s. 


Spectacles; Steel, from 7,6, 
Gold, 35/-. 


vee 


1889, 


Homeopathic R 1, rst October, 


1889 





“If you need to see better, yet 
shrink from glasses, read A. Fournet’s 
‘Is Bad Sight on the Increase ?’”” 
See “* ENGINEERING,” 


July 18, 18yo. (15 Stamps, from the Author.) 


On the | 


| 





Mosses of Great Britain and Ireland, Systematically Arranged 
and Described. 61 Fine Hand- Coloured Plates, 8v o, Cloth, 
1885, Rare, £7 7s. 

WOODS (J.) The Tourist’s Flora: a Descriptive Cata- 
logue of the Flowering Plants and Ferns of the British Islands, 
France, Germany, Switzerland, Italy, and the Italian Islands. 
With Index, 586 pp. and Pilate, Demy 8vo, Cloth, 1850, 
Scarce, £2 15s. 


CONCHOLOGY— 
| PHILIPPI (R. A.) Enumeratio Molluscorum Siciliz 


cum viventium tum in tellure tertiaria fossilium que in itinere 
suo observavit. 300 Coloured Figures on 28 Plates, 2 Vols. 
4to, Boards, 1836-44, Rare, £3 Ios. 

REEVE (L.) Elements of Conchology : an Introduc- 
tion to the Natural History of Shells, and of the Animals 
which form them. With 46 Coloured Plates, 2 Vols. Royal 
8vo, Cloth, Original Issue, 1860, £2 125. 6d. 


ENTOMOLOGY— 
ABBOT (John) and Sir J. E. SMITH, M.D., F.R.S. 


—The Natural History of the Rarer L epidopterous Insects of 
Georgia (America). With 105 Beautifully Coloured Plates 
of Insects, their Metamorphoses, and the Plants on which 
they Feed. 2 Vols. Folio, Handsomely Bound in Morocco 
Gilt, Gilt Edges, 1797, £11. 

BUCKTON (G. W.) Monograph of the British 
Aphides. 134 Coloured and 1o Plain Plates, 4 Vols. 8vo, 
Cloth, Ray Soc., 1876-83, £4 Ios. 


ELECTRICITY, MAGNETISM— 
GILBERT (William) De Magnete, Magneticisque 
Corporibus, et de Magno Magnete Tellure; Physiologia 
nova plurimis argumentis, experimentis demonstrata. With 
Engravings and Plate, Small Folio, ‘Calf, London, 1600, 
£6 17s. 6d. 


‘The best, most scarce edition. 
late Dr. Percy, F.R.S. 


PORTA (John Baptista) NATURAL MAGICK, in 
20 Books, wherein are set forth all the Riches and Delights 
of the Natural Sciences. With Engravings, Small Folio, 
Calf, London, 1658, £5 5s. 


Catalogues sd Valuable Works on Application. 


A fine copy from the library of the 


W. WESLEY & SON, 28 ESSEX STREET, STRAND, 


LONDON. 
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Excellent Copies of the actual, natural Handwriting, also GEOLOGICAL COLLECTION Ss. 


of eee Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality 
Type-Writing, are easily, quickly, and cheaply produced by the and Geological Position, in Mahogany Cabinets. 100 Specimens, ¢ Hy 


200 ditto, sos. The best value obtainable. 
Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes 
A UJ I 0 FE i . Y | S and other Geological Requisites. : 
THOMAS D. RUSSELL, 


Very fiuid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. PRIZE MEDALLIST, HEALTH EXHIBITION, 


AUTOCOPYIST DEPT. A.E.T.Co., La.), 78 NEWGATE STREET, LONDON, E.C. 
London Wall, London, and 52 Princess Street, Manchester. LON ee IE 
THIS 


BOILING WATER OR MILK. — rs 
EPPS’S HOLLOWAY S PILLS Beene 
Is unequalled in the Cure of all Disorders of the LIVER, 


GRATEFUL—COMFORTING. STOMACH, KIDNEYS AND BOWELS. A Great PURI. 


FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 


and is unequalled in Complaints incidental to Females. 
BREAKFAST OR SUPPER. 
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WIMSHURST MACHINE. 
: 
Works in any Weather. Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 Oo 
17 = © 5 10 oO 
NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @& PEABR, 


56 CHARING CROSS ROAD, W.C. PN 

















ESTABLISHED x85. 99 HATTON GARDEN, |) : 
CATALOGUE FREE. 
London, E.C. 
5 5 5 kk ” T 
MANUFACTURE OPTICAL LANTERNS, &c. OPTIM 
‘ ; myn ENLARGING APPARATUS. 
Each Magic Lantern is efficient for Exhibitions. Patent Quick Acting Rack Adjustment. 
The Lens gives crisp definition, being a superior achro- | This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
matic photographic combination, with rack and pinion. | by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
. F " ‘ brilliant illumination. Compound Condensers. 
Compound Condenser of 4 in. diameter. Three-wick If with Russian Iron 
Refulgent Lamp, yielding a brilliantly illuminated CONDENSER P me - ee | 
s @& 20dcy. s. a. 
picture, complete in Box, Japanned Metal ... £1 10 0 s-in., no front lens ... «- 1000 s-in., no lens . 750 Ce 
Mahogany outside body .. See ae s-in., with _,, -— «o oae 5-in., and ,, .. 102 6 Noti 
enti gue . Pe rac > 6-in., no sg oo ws Bae 8 é-in., no 5, aw OS oan 
Mahogany outside body, Panelled Door, Brass Gin. with |» .. « 1610 6-in., and ,, «1153 0 
Stages, and Sliding Tubes ... ... . «+ 4 ° 7-in., nu ” ow «- 1550 7-n., NO 5, -- 110 0 
: eee. atin 7-in., with ,, a on ee 7-in., and ,, «- 137 9 Lon 
Russian Iron Body, Brass Sliding Tube one 8-in., a 256 0 8-in., no ,. .. 160 0 
** Optimus ” Bi-unial Lantern, Brass Fittings... Qim., 55 ” oe ee 2900 9 in., °. --- 250 0 
ogee, oe _ —- - o« mine \|@eiice « wae 
**Optimus”” Triple Lantern... ... 0 os os 14 1 eh ax 580 0 I2in., ,, 5, ++ 4500 
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MESSRS, MACMILLAN AND CO'S NEW BOOKS. 


ewes THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 


SYSTEMS. By J. NORMAN LOCKYER, F.R.S., Correspondent of the Institute of France, Professor of Astro- 

nomical Physics in the Normal School of Science, &c. 8vo, 17s. net. 
a ’ The Zimes says :—‘* Mr. Norman Lockyer’s book may well be regarded as by far the most important publication of the cur- 
rent week. . . The evidence for these successive stages of cosmical evolution is found ina multitude of spectroscopic observations 


cality, 


- which are discussed and co-ordinated by Mr. Lockyer with singular lucidity and penetration. . . . Mr. Lockyer’s book is one which 
- no astronomer can neglect.” 
THE ADVANCEMENT OF SCIENCE; OCCASIONAL ESSAYS AND 

} ADDRESSES. By E. RAY LANKESTER, M.A., LL.D., F.R.S., Linacre Professor of Human and Comparative 

Anatomy in the University of Oxford, Fellow of Exeter College, Oxford. 8vo, Ios. 6d. 
INE The Saturday Review says :—‘* These lectures on various scientific subjects collectively illustrate the author’s usual clearness 
VER, and vigour of statement, the present outlook and practical tendencies of science.” 
! Nature says :—‘‘ All of them are cf more or less permanent interest, and we are glad to have them presented to us in the con- 
URI- venient form of a well printed octavo volume. While some of the essays are somewhat too technical for the general reader, the 
; the majority are of great and very general interest, well worthy of being read and thought over by all.” 
LITY, The Atheneum says at Prof. Lankester always writes in an interesting manner, and is so well abreast of modern discoveries 
nales. and — of thought, that it is less dangerous for him than for many to collect the ‘chips’ of past years.” 

e Udserver says :—** 


The essay on the history and scope of zoology is, on the whole, perhaps the ablest summary of zoological 
science as it now stands in the language.” 


A MANUAL OF PUBLIC HEALTH. By A. Wynter Brytu, M.R.CS., L.S.A., 


Fell.Chem.Soc., Fell.Inst.Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for St. Marylebone, &c 
8vo, 175. net. 





The J/etrofolitan says:—‘* The book itself is a monument of industry, care, and knowledge, and will be accepted without 
hesitation as the standard work of public health. A better book on the subject has not been written.” 


The Glasgow Herald says :—‘* The work isa very valuable one, and should have a place in the library of every practical 
sanitarian.” 


MACMILLAN AND CO., LONDON. 


MINERALOGY. F.H. BUTLER, M.A. oxon., Assoc.R.S.Mines, 
S A M U E L id cS N gS Oo N NATURAL HISTORY AGENCY, 
3 





JAMES J. HICKS, 
8,9, & 10 Hatton Garden, London. E.C 





158 BROMPTON ROAD, LONDON, 
97 REGENT STREET, LONDON, W. ks. Mi 1s. Fossil d oth 
ESTABLISHED 1840. fate GT erence, | SOME Se Dectn, Rese, Seen See ee Sigua 
Mr. HENSON has now on hand some very fine Mineral ea Ree ee SaaS tc ” 
+ 7 ecently added to ock :-— arge series ‘ornish inerals, includ 
: Specimens, Carved Precious Opals, and Moonstones ? also some fine Githite, Chalcotrichite, 3ismuthine, Liroconite, and Deenasiien ding 
= ~ f beautiful Slabs of Polished Agates, Thulite, Microcline, &e. &e. Fossils from the Pentlands and from the Folkestone Gault ; sample: of 
: various important Phosphz atic Deposits; Micro-sections of Oligocla 
A ry FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, Augite- Porphyrite, Canisp, Glaucophane-Epidote-Schist, Ans sie “ yo ~~ 
lates CHISELS, and BLOWPIPE APPARATUS. Pikrite, Lochinver, and Microcline-Pegmatite, Rispond, Sutherland, Quai 
- . jn Felsite whth fl w-structure, Llanberis Granite, Killiney, and other R is 
Precious Stones for Collectors and Mounting. and a few interesting New Zealand Stone Implements, some of very early 
: 3 3T > pro ¢ types. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. Collections of typical specimens of mae. Minerals, Fossils, and Natural 
: Lessons piven. Catalogues Free. History objects generally for Scienc le. achers made up to order at 





exceptionally low rates. 








1S MINERALOGY AND GEOLOGY. SUBSCRIPTIONS TO 


Special Aware of First Order of Merit, Melbourne, 


. NATURE. , 





d. 
| 

888-89, for Collections, &c. ne aa ae ee re 28 ° 

= ALso, _ HT OTHER First Crass Prize MEDALS‘ nn nn ee > ae 

Special Collections for Students, Lecturers, and i useums. Quarterly .. -» 7 6 

’ NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 1° the United States, the Continent, we. ase 

—Apparatus and Appliances—Minerals for Chemical Purposes— Yearly. . . +++ li - + + 30 6 

ARDEN, Cabinets—Hammers— Mineral Specimens—Meteorites—Blowpipe Half- yearly a ee Ore ee ee EE 6 

C. Apparatus—Rocks, &c. NOW READY, FREE. Quarterly oe ° 


To I hina and a an :— 
THE LARGEST STOCK & VARIETY IN ENGLAND. . yng ta fs Jap P 


tea 6 ee ee ee 6 SES 
JAMES R. GREGORY, Half-yearly . , ose & ae. eo 6 6 


uarterl ee at = 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. Q y 76 





1era adjusted 


ciiadheeiaeneiiem CHARGES FOR ADVERTISEMENTS, 
wicks, giving : . a Li Col 6 x 
ks, giving JOURNAL OF BOTANY, hree Lines in Column 2s. 6d. 9d. per seer eres 


d. 
BRITISH AND FOREIGN One Eighth Pege, or Quarter Column ... 018 6 
Edited by James Britten, F.L.S., British Museum. Quarter Page, or Half a Column ene CFR | 
> 
ConTENTs :—Original Articles by leading Botanists.—Extracts, and Half a Page, or a Column ........ 3 5 
Notic ces of Books and Memoirs.—Articles in Journals.— Botanical News.- Whole Page . . . ‘+ --+ 6 6 Oo 
Proceedings of Societies. *, 


Price rs. 3a. 


Subscription for One Year, payable in advance, 12s. Money Orders payabl e to MACMILLAN & co. 


Londoa : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. OFFICE: 2g BEDFORD STREET, STRAND, W.C. 
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~ AWARDED THE HIGHEST HONOURS, 


Diplomas, Gold Medals, and Special Certificates of Merit, at all the great 
Exhibitions of the World, from the FIRST Great Exhibition of 1851 down 
to the LAST at Paris in 1889. 
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Is bought to-day by everybody, and has maintained its 
reputation as the best of all Toilet Soaps for more than 
One Hundred Years. 


The following Lvidence is Fndisputable : 
DR. REDWOOD, Ph.D., F.C.S., F.1.C., 


Professor of Chemistry and Pharmacy to the Pharmaceutical 
Society of Great Britain. 
‘My analytical and practical experience of Pears Soap — 
now extends over a very lengthened period—nearly fifty 
years—during which time 


I have never come across another ., 
| Toilet Soap which so closely realizes | 
wall my ideal of perfection. 


Its — is such that it may be used with perfect 
confidence upon the tenderest and most sensitive skin 


—EVEN THAT OF A NEW-BORN BABE.” 


PFARS' SOAP represents a Century’s Experience of the most successful 
achievements in the Art and Craft of Fine Soap Making. 


ICHARD CLAY AND Sons, LimITED, at 7 and 8 Bread Street Hill, Queen Victoria Stree 
AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New 











t, in the City of London, and Published by 
RSDAY, 


* cinte! ? 
York.—Tuu December 4, 1890 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1102, VOL. 43.] 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 
mongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
October 10, 1888. 
Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELvery. 














Now MADE 


IN 
Frat WATCH 
Size. 


EptnsurGu, May 31,’89. 


THURSDAY, DECEMBER 11, 1890. 





Dear Sir,—I have just 
returned from a six weeks’ 
i} stay at the Ben Nevis Ob- 
ervatory, and while there 
ad an opportunity of test- | 
ing the admirable qualities 
of your new ‘ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
















extreme error noted being 
only about ,4,5 of an inch. | 
During my stay at the Ob- | 
servatory the Aneroid was fre- | 
quently tested by taking it down 
2000 feet and then comparing it 
a with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 


















J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. | 
“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 


The lenses alone are worth the money.” —Sritish Medical Journal. 


RECK'’S 


£2 Qs. to £5 5s. 








Is 
made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 
POSOSCS SCO SSoSOSeeeoeS 


R. & J. BECK, 68 Cornhill, London, E.C. 































[PRICE 15 CENTS. 


[All Rights are Reserved. 


BROW NIN G’S 








~ PERFECT ” 
Ad09SOUOIW 


















_ The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 


| power,t1-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 


diaphragm, hand-forceps, stage-forceps, live-cage, &c. _The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 
Price £3 15s. Od. 
New Illustrated Catalogue of Microscopes free. 
JOHN BROWNING, 63 Strand, London, W.C. 


NEGRETTI & ZAMBRA’S CHRISTMAS PRESENTS. 





NO 


‘SsaquvMdn 


USEFUL AND 
ORNAMENTAL, 
aNV VaANIND @ 


OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World 


NEGRETTI & ZAMBRA, 


OPTICIANS AND ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. — 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No, 6583. Telegraphic Address: ‘* Negretti, London.” 








xlit 
ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
CHRISTMAS LECTURES. 


Lecture Hour, THREE o’CLock p.m 
Prof. Dewar, M.A., F.R.S., M.R.1., Fullerian Professor of Chemistry, 
RL Six Leet tires (adapted toa Juvenile Auditory) on ** Frost and Fire ;’’ 
on Saturday, December 27, December ; January 1, , 1891. 


One Guinea the Course; Children under 1 at ulf-a-Guinea. 


AFTERNOON LECTURES BEFORE 
1891. 
Hour, 


EASTER, 


LECTURE THREE o’CLOCK P.M. 


Prof. Vicror Horstey, F.R.S., B.S., F.R.C.S., M.R.1., Fullerian 
Professor of Physiology, R.I.—Nine Lectures on ‘** The Structure and 
Functions of the Nervous System **: Part I. ‘The Spinal Cord. and Ganglia ; 


on Tuesdays, January 20, 27, February 3, 10, 17, 24, March 3, 10, 7. One 








Guinea the Courss 

Hay Cain Esq —Three Lectures on ‘‘ The Litt le ha inx Nation” ; on 
‘Thursdays. lanuesy 22, 29, Febru ary 5. alf-a-Guine 

Prof. C. Huperr H. Parry, Mus. Doc.. M.A., Pri ae of Musical His- 
tory and Composition at the R yyal College of Music.—Three Le tures on 
‘The Position of Lulli, Purcell, and Scarlatti in the History of the Opera’ 
(with Mu sical Illustrations); on ‘Thursdays, February 12, 19, 26, Half-a- 
Guinea. 

Prof. C. Meyvmort Tipy, M.B., F.C.S., M.R.I., Professor cf Chemistry 
and Of Forensic Medicine at the London Hosp ital, —Three Lectu es: on 

* Modern Chemistry in Relation to Sanitation”; on Thursdays, March 5 
12. 19. Half-a-Guinea. 

W. Martin Conway, Esq., M A., F.S.A.—Three Lectures on “ Pre 
Greek Scho Is of Art’”’; on Saturdays, January-24, 31, February 7. Half- 
a-Guinea. 

The Right Hon. Lorp Rayteicu, M.A., D.C.L., LL.D., F.R.S., 
M.R.I., Professor of Natural Philosophy, R.I.—Six Lectures on ‘‘ The 
Forces of Cohesion ”s on Saturdays, February 14, 21, 28, March 7, 14, 21. 


One Guinea 
Subse riptic yn (to Non-Members) to all the Courses during the Season, Tw ) 
Tickets issued daily at the Institution, or sent by post on receipt 
of Cheque or Post-Office Order. 
Members may purchase xot less than Three Single Lect: Tickets, 
available for any Lecture, for Half-a-Guinea. 
{The Fripay EveninG MEETINGS will begin on January 23, at 9 p.m., 
when the Right. Hon, Lord Rayleigh will give a Discourse on ‘* Some Ap- 
plications of Photography.” Succeed ing Discourses will probably be given 


Guineas. 


“ve 






by the 1t Hon. Lord Justice Sir Edward Fry, Prof. J. W. Judd, Prof 
A. Sc sae: Dr. E. E Klein, Mr. Percy Fitzgerald, Prof. J. A. Fleming 
Dr. Felix Semon, Prof. W. E. Ayrton, and other Gentlemen. ‘To these 
Meetings, Members and their Friends only are admitted. 


Persons desirous of becoming Members are requ ested to apply to the 
Secretary. When proposed, they are immediately admitted to all the Lec- 
tures, to the Friday Evening Meetings, and to the Library and Reading 
and their Familes are admitted to the Lectures at a seduend 
Payment: First Year, ‘Ten Guineas; afterwards, Five Guineas a 
or a composition of Sixty Guineas. 


Rooms ; 
charge. 
Year; 


- UNIVERSITY ‘COLLEGE, 
NOTTINGHAM. 


JUNIOR DEMONSTRATOR IN PHYSICS 

The Committee invite Applications for the above Post. Candidates 
should have a good knowledge of Physical Laboratory W ork, a amg A in 
Electricity, and Practical Experience in Electrical Engineering. Salary 
Al25- F , 

AY plic: accompanied by References or Testimonials, should be sent 
to the SEC RETARY, on or before DECEMBER 16. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Princrpat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarshi ips. 1889 ; First in Agriculture Senior Scholarships, 1890. 


TWO ENTRANCE SCHOLARSHIPS IN 


N - ru R - SCIENCE, of the value of 125 Guineas (Zc. a /ree 
ission) and £60, are awarded annually in OCIYOBER at ST. 
THOMAS’ S HOSPIT AL MEDICAL SCHOOL, London, S.E.— 


apply to Mr. G. RENDLE, Medical Secretary. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


MADAGASCAR. 


Price List of Natural History Specimens sent Post-free on applicatior 
Great Red uction in Prices. Write in French or German to F. Sik og 
Naturalist, Member of the Entomological Sc ciety of France, of the Entomo- 
logical Society of Zurich, Annanarivo, Madagascar, via Ma arseilles, 


OSTEOLOGICAL SPECIMENS, 
MODELS, B.~ 280085 BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 


For Particulars, 
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| LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
| 


THOMAS BOLTON, 62 BALSALL HEATH Roan, 
BIRMINGHAM, 

Who last week sent to his subscribers Trout Ova, with sketch and descrip- 
tion. He also sent out Philodina roseola, Floscularia, Corethra plumicornis, 
Melicerta ringens ; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelze Tubes for 10s. 6d. 


Portfolio cf Drawings, Eleven Parts, 1s. each. 





Now Ready. 


THE FAUNA OF BRITISH INDIA, in- 
cluding Ceylon and Burmah. Published under the authority of the 
Seamus of State for India in Council. Edited by W. T. BLAN 
FORD. Medium &vo, with numerous Woodcuts. 

MAMMALIA. By W.'T. BLAnrorp, F.R.S. Part I., Price ros, 
FISHES. By F. Dav. © tS LL.D 2 Vols., Price £1 each. 
B — By EuGene W. Oates, F Z.S. Vol. 1., Price £1; Vol. II., 

Price 

RE p rT ILI A and BATRACHIA. 3y G. A. BouLeNGER. 1 Vol. Com- 
plete, Price £1. 

London: TAYLOR & FRANCIS, Red Lion Cor Fleet Street; Cal 


THACKER, SPINK, .& CO.; jombay : THACKER & CO., 
Berlin: R. FRIEDLANDER U ND SOHN, Carlstrasse, 11 


cutta: 
Limited ; 


CEYLON, JAVA, BORNEO, AND NEW 
— A INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots. Also Orthoptera and Dragon-flies, Land and Freshwater Shells, 
prow red at cheap prices.—H. FRUHSTORFER, Natt iralist, care of German 


Consulate, Soerabaia, Java. 
Just Issued. _ 
BOTANICAL CATALOGUE, Part V.— 
PHANEROGAMIA and FOSSIL BOTANY. Containing over 300 
— DULAU & CO., 37, Soho Square, London. 





KING, MENDHAM, & Co., 


Electrical Engineers 
AND 
Manufacturing Electricians. 


Srectauities.—K.M.B. Pocket Galvanometer. 
12s. od., post free Testing Instruments for 
Science Teachers, Wimshurst Machires of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTALo uBR, Post FREE, ahd. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted in 


the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 





It writes almost instantly full black. | Flows easily from the Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. BarcLtay & Sons, Farring- 

don Street ; W. Epwarps, Old Change; F. Newpery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEW LEY & DRAPER (Limited), Dublin. 


Excellent Copies a the actual, natural Handwriting, a also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type- Writing » are easily, quickly, and cheaply produced by the 


UTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
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SOCIETY FOR PROMOTING CHRISTIAN K KNOWLEDGE. 


NATURAL HISTORY OF THE ANIMAL 
KINGDOM. For the Use of Young People. Translated 
by W. F. KIRBY, from the German of Prof. VON 
SCHUBERT. Fully Illustrated in Colours, and numerous 
Woodcuts in the Text. 

Part I.—MAMMALIA. With 31 Coloured Plates. Paper Boards, 6s. 6d. 

Part I1.—BIKDS. With 30 Coloured Plates. Paper Boards, 6s. 6 

Part IIIL.—REPTILES, AMPHIBIA, FISHES, INSECTS, &c 

3 » Coloured Plates. Paper Boards, 6s. 6d. 
Ihe Three Parts in One Volume, Half-Bound, 21s 
forms a truly valuable Gift-Book for the Young The 
7 i] 


tures will at once delight and instruct ther 


THE ROMANCE OF SCIENCE. 


The BIRTH and GROWTH of WORLDS. 
\ Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, 
Cloth Boards, 1s. 

SOAP BUBBLES, andthe FORCES which 
MOULD THEM. Being a Course of Three Lectures 
delivered at the London Institution in December 1889 and in 
January 1890, before a Juvenile Audience. By Prof. C. V. 
BOYS, A.R.S.M, F.R.S. With numerous Diagrams. 
Post 8vo, Cloth Boards, 2s. 6d. 

SPINNING TOPS. The Operatives’ Lecture of 
the British Association Meeting at Leeds, September 18go. 
By Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous 
Diagrams. Post 8vo, Cloth B oards, 2s. 6d. 

COLOUR. By Captain Apney, F.R.S. With 
numerous Diagrams. Post 8vo, Cloth Boards, 2s. 6d. 

[x the pre 

COAL. By Prof. R. Merpora, F.R.S. Post 8vo, 
Cloth Boards, 2s. 6d. 


[Zz the press. 
“>, saree 


“Ww ith 


This Vol me 


1, , . 
others have Serles. 


already appeared in this 


LONDON : 
BRIGHT TON : 


JOHN J. GRIFFIN & SONS, ™ 


PHOTOGRAPHIC DEPARTMENT. 





Now ReEapy, 
Complete Illustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 


Free Instruction to Beginners. 








22 GARRICK STREET, 


SPECTROSCOPES & SPECTROMETERS | 


COVENT GARDEN, LONDON, W.C. 


TELESCOPES OR LABORATORY USE, 


With “‘ Rowlands’s”’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 





GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 





INDIA (THE HISTORY OF). New Edition. 
By L. J. TROTTER, E sq. Demy 8vo, Cloth Boards, 6s. 

STAR ATLAS. By Dr. H. I. Kier. Text 
Translated and Adapted by the Rev. E. McCLURE, 
M.A. Imp, 4to, with Eighteen Charts and Eighty Pages 


, 


of Illustrative Letterpress, Cloth Boards, 7s. 61. 

TOILERS IN THE SEA. By M.C. Cooke, 
M.A., LL.D. With numerous Illustrations. Post S8vo, 
Cioth Boards, 5s. 

WAYSIDE SKETCHES. By Prof. 
F.L.S, F.S.A. With numerous IIlustrations. 
8vo, Cloth Beards, 5s. 

A SKETCH OF THE HISTORY OF 
EUROPE, chiefly International. From the beginning of 
the Roman Empire to the Present Day. By ARTHUR 
REED ROPES, M.A. Post 8vo, Cloth Boards, 2s. 6d. 

WELLINGTON ; or, the Public and Private Life 
of Arthur, First Duke of Wellington, as told by himself, 
his Comrades, and his Intimate Friends. By G. LATHOM 
BROWNE. With Portrait, Plans, &c. Crown 8vo, 
Cloth Boards, 5s. 


PHOTO-RELIEF WALL MAPS. 


ENGLAND AND WALES. Size 56 in. by 
46 in. Mounted on Canvas, Roller, and Varnished. Price 
12s. ; Coloured, 1 


HULME, 
Crown 


This map is eminently adapted for schools. 
country as if in actual relief. 
has been followed. 


It presents the 
The Ordnance Survey contouring 


NORTHUMBERLAND AV ENUE, Cc H. ARING CROSS, W. C. . st QUEEN VICTORIA STREET, E.C. 


| PURCHASERS OF SELF- RECORDING 


INSTRUMENTS SUCH AS 
Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometers, 





% Self-recording Galvanometers, 
t Self-recording Rain-gauges, 
7 &e., 


Should see that they are marked 


TRADE MARK. 
a 


This mark has been entered by the Inventors and Manu- 


facturers. 


No articles without this Mark are genuine, 


mel STANLEY STANLEY [an 








Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mena in the International Invegtions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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Now Ready, Crown 8vo, Cloth, Price 2s. 6¢., Post free. JUST PUBLISHED. 








Winscombe SRetch es Large Crown 8vo, with Git cat Gilt Ravens aa” Handsome Cloth, 6s. ; 
OF RURAL LIFE AND SCENERY AMONG THE MENDIP His, | THE THRESHOLD OF SCIENCE: 


Including the Ornithology and other Natural History of th¢ | Simple and Amusing Experiments Illustrating some of the Chief 
District. Physical and Chemical Properties of Surrounding Objects, 
“In Mr. Compton’s company we find treasures in the valleys and sur- | and the Effect upon them of Light and Feat. 
prises on the hills of a wonderfully picturesque and charming neighbour- | z 
hood.” —Literary World. | By C. ALDER WRIGHT, D.Sc., F.R.S., 


“ = ; wR af al . , ~ F é . p 
Re ee adhe ore ar ggg not fail to put Mr. Compton's Lecturer on Chemistry and Physics, St. Mary’s Hospital Medical School. 
** The author is evidently an earnest and ardent student of Nature in all ee ER 
her sublime pnases ; and he is, moreover, a picturesque word-painter of no 
mean capacity. The work is well written throughout, while most of its 
descriptive details are elaborately delineated.”"—Z xchange and Mart. 


ELLIOT STOCK, 62 Paternoster Row, London. 


ae ade 





In this work the object aimed at is to provide a kind of ‘‘ Playbook,” 
which in addition to affording the means of amusement, shall also to some 
extent tend in the direction of that course of mental education advocated by 
the British Association Committee; so that whilst the juvenile philo- 
sopher finds pastime and entertainment in constructing simple apparatus 
aud preparing elementary experiments, he may at the same time be led to 


ROYAL DUBLIN SOCIETY. } nee eateay what happens, to draw inferences, and make deductions 

Just Published, 4to, Boards. 
SCIENTIFIC TRANSACTIONS, 
Vor. IV., Parr VI. With 378 Jllustrations, 8vo, Price 16s. 


AVIS (JAS. W.), ON THE FOSSIL FIS 1E 
PACRETACEOUS FORMATIONS OF ScANDINAVIA. 9 Pate. | A HAND-BOOK OF 
rice gs. 
CRYPTOGAMIC BOTANY. 


CUNNINGHAM MEMOIRS, No. VI. 
By A. W. BENNETT, M.A., B.Sc., F.L.S., 


PARKER (W. KITCHEN), ON THE MORPHOLOGY 
OF THE DUCK AND AUK TRIBES. 4g Plates. 55. 6d. 





I ondon: CHARLES GRIFFIN & CO., Exeter Street, Strand. 





AND 
WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; ee — , > c 
and 20 South Frederick Street, Edinburgh. GEORGE R. MILNE MURRAY, F.L.S. 


Nature.—*‘ The utility of a book presenting in clear outline the present 
state of our knowledge of the morphology of flowerless plants cannot be 


doubted. . . . This work is a useful summary of Cryptogamic morphology.” 
THE LAWS OF FORCE AND MOTION. Journal of Botany.—‘‘A work which supplies a long-felt want on the 


part of the Cryptogamic student, which reflects credit upon its authors, 


To be Ready about Christmas. 


By JOHN HARRIS. and which is a pleasing proof of the thoroughness with which the study 
| of botany is prosecuted in this country. . . .” 
An important Work on certain Theories of Dynamics. Quarto Cloth, 12s. . ve rc Of > : 
(Uniform with ‘‘ Some Propositions in Geometry,”” by the same Author.) London: LONGMANS, GREEN, & CO. 








WERTHEIMER, LEA, & CO., Circus Place, London Wall. 








; ine tei re ae i HEINEMANN’S SCIENTIFIC HAND-BOOKS. 
This Day is Published, Post 8vo, Cloth, 5s. Vol. I., Just Published, Small Crown 8vo, Cloth, 7s. 6d. 
THE DARWINIAN THEORY OF THE MANUAL of ASSAYING GOLD, SILVER, 
ORIGIN OF SPECIES. By F RANCIS P. PASCOE, F.L.S., &c., COPPER, and LEAD ORES. By WALTER LEE BROWN, 
Ex-Prosident of the Entomological Seciety. B.Sc. Revised, Corrected. and considerably Enlarged, with a Chapter 
** Nor do we know how ignorant we are.” —DarRwIN. on the ASSAYING of FUEL, &c., by A. B. GRIFFITHS, Ph.D. 
GURNEY & JACKSON, 1 Paternoster Row. F.R.S. (Edin.), F.C.S. 
Successors to Mr. Van Voorst.) London: WM. HEINEMANN, 21 Bedford Street, W.C. 





DR. NANSEN’S GREENLAND EXPEDITION. 
THE FIRST CROSSING OF GREENLAND. 


By FRIDTJOF NANSEN. 

Translated from the Norwegian by HUBERT MAJENDIE GEPP, B.A., Lecturer at the University of Upsala. 
With 5 Maps, 12 Full-page Plates, and 157 Illustrations in the Text, and a Preface by J. SCOTT KELTIE, Librarian of 
the Royal Geographical Society. 

2 Vols., 8vo, 36s. 

London: LONGMANS, GREEN, & CO. 

















VOL. VI. NOW READY. 


CHAMBERS’S ENCYCLOPALDIA. | 


A Dictionary of Universal Knowledge, with Maps and Wood Engravings. In 10 Vols. Imperial 
8vo. Entirely New Edition. Vols. L, IL, IIL, IV., V., and VI. are now ready. 

i 

: 

' 

7 


Price 10s. each, Cloth; 15s. each, half-morocco. 
The Work is also being issued in Monthly Parts, price 1s. each. 

Spectator :—‘' The leading literary, political, scientific, and artistic subjects have been intrusted to specially qualified writers, 
whose articles are, as a rule, entirely new. It is already evident that the new edition of ‘Chambers’s Encyclopedia’ will reflect 
the highest credit on its editor and its publishers.” ' 

Daily Chronicle :—*‘ Many distinguished names will be found among the list of contributors, and the articles throughout are 
models of conciseness, while embracing the latest facts.” i eee 

Sheffield Independent :—‘‘ The best men in all departments are contributors, while the aid of specialists has been largely 
enlisted to make the artitles complete synopses of the latest knowledge.” 


W. & R. CHAMBERS, Limited, 47 Paternoster Row, London; and Edinburgh. 
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DIARY OF SOCIETIES. 


LONDON. 
TAURSDAY, DecemBer 11. 


RovAL SOCIETY, at 4.30.—On Ellipsoidal Harmonics : W. D. Niven, F.R.S. 
—Photometric Observations of the Sun and Sky: Wm. Brennand.—De- 
terminations of the Heat Capacity and Heat of Friction of some Sub- 
stances to test the Validity of Person’s Absolute Zero: S. U. Pickering, 


F.R.S.—On Wolf and Rayet’s Bright-line Stars in Cygnus: Dr. 
Huggins, F.R.S., and Mrs. Huggins.—Stokes’s Current Function: R. 
A. Sampson. 


MaTHEMaTicaL Society, at 8.—On the Extension to Matrices of any 
Order of the Quaternion Symbols S and V: Dr. Taber.—On the Rever- 
sion of Partial Differential Expressions with Two Independent and Two 
Dependent Variables: E. B. Elliott.—On the Flexion of a Thin Elastic 

Shell under Pressure: A. B. Basset, F.R.S.—Newton's Classification of 
Cubic Curves : W. W. R. Ball.—Steiner’s Poristic Systems of Spheres : 
Prof. G. B. Mathews.—The Buckling of Plates: G. H. ryan. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Annual Report.—Election 


of Council and Officers.—The Efficiency of Secondary Cells; On the 
Chemistry of Secondary Cells: Prof. W. E. Ayrton, F.R.S., C. G. 
Lamb, and E. W. Smith. (Discussion.) 
FRIDAY, DECEMBER 12. 
PHysIcAL et at 5.—Some Experiments with Selenium Cells: Shel- 


ford Bidwell, F.R.S.— Note on Electrclysis : 
nating C aot Condensers: James Swinburne. 
Rovat ASTRONOMICAL SOCIETY, at 8 
AmaTEuR ScrentiFic Society, at 8.—The 
Rose 


James Swinburne.—Alter- 
Extraction of Gold: T. K. 
SATURDAY, DecemBeER 13. 

Rovat Botanic Society, at 3.45. 
SUNDAY, December 14. 


Sunpay Lecture Society, at 4.—Pompeii, the City of the Dead (with 
Oxyhydrogen Lantern Hlustrations): Whitworth Wallis. 


MONDAY, 


Society oF ARTS, at 8.—Gaseous Illuminants: 


DECEMBER 15. 


Prof. Vivian B. Lewes. 


TUESDAY, 


Roya. STATISTICAL SOCIETY, at 7.45.—Statistics of the Defence Expendi- 
ture of the Chief Military and Naval Powers: Right Hon. Sir Charles 
W. Dilke, Bart. 

InsTITUTION OF CiviL ENGINEERS, at 8.—-The Lansdowne Bridge over the 
Indus at Sukkur; and The New Chittravati Bridge, Madras Railway : 
Messrs. Robertson and Stoney. (Discussion.) 


WEDNESDAY, 


GEOLOGICAL SociErTy, at 8 

Society or ArTs, at 8. —Impressionism i in Photography : George Davison. 

Rovat METEOROLOGICAL SocIETY, at 7-—Note on a Lightning Stroke 
presenting some Features of Interest : Robert H. Scott, F RS .—Note on 
the Effect of Lightning on a Dwelling-house: Arthur Brewin. _ ind 


DECEMBER 16. 


DECEMBER 17. 


Systems and Trade Routes between the Cape of Good Hope and Aus- 
tralia: Capt. M. W. C. Hepworth. — Report on the Phenological Observa- 
tions for 1890: Edward Mawley.—The Climate of Hong Kong: Dr. W. 
«Doberck. 

Rova MICROSCOPICAL SOCIETY, at 8. 

Universiry CoLteGE CHEMICAL AND Puysicat Society, at 5.—The 


Preservation of Wood from Dry-Rot Decay and the Inroads of Sea- 


Worms in England and America, or a New Creosoting Process: Watson 
Smith. 
THURSDAY, December 18. 
CurmicaL Society, at 8.—The Constitution of Hydracetic Acid: Dr. N. 


Collie.—The Theory of Dissociation into Ions and its Consequences : % 
Pickering. —P hennoic Acid: Dr. A. Colefax. 

LINNEAN Society, at 8.—On the Structure and Development of the Cysto- 
carps in Catenella opuntia: R. J. Harvey-Gibson.—The Effect of Ex- | 
sg on the Relative Length and Breadth of Leaves: G. F. Scott 

lot 


ZooLocicat Society, at 4. 


Post Free for Three Stamps. 


A New Classified Catalogue (No. 104) of | 
Important Works for Sale on 


INVERTEBRATA: 


PART I.—LOWER ANIMALS, LIVING AND FOSSIL. 

Containing Protozoa (Foraminifera, Spongida, &c.), Ca:LENTERATA 

(Hydroida, Corallinz, &c.), Ech1NoDERMATA (Crinoidea, &c.), ANNULOSA 

(Rotifera, Annelida, Crustacea, Arachnida, Myriopoda). Works on the 
AQUARIUM. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


ZOOLOGICAL SOCIETY OF LONDON. 
Now Ready. 


THE ZOOLCGICAL RECORD, Vol. XXVI 
ng agg for the Year 1889). Edited by F. E. BEDDARD 
sq., rice 30s. 


To be obtained at the Society’s Office (3 Hanover Square, W.), at Messrs. 
GuRNEY AND Jackson (Paternoster Row, E.C.), or through any Bookseller. 


ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


415 155. 


As made for Oxford University. 


ELECTRIC MICROSCOPES, 


SCIENTIFIC AND PHYSICAL 
APPARATUS 










| OF EVERY DESCRIPTION, \\'#g 


















New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 

OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &c. 

Catalogue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and , 
the Government. Agents by Appoint-43 
ment to the Science and Art Department. 

3 FLEET STREET, LONDON, 


OIL, ENGINE 


(PRIESTMAN’S & HUME’S PATENTS), 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Socisty’s Silver Medal at Nottingham, 1888 
and at Windsor, 1889. First Prize awarded for Small Farmers’ 
Motor, Plymouth, 1890, Gold Medal awarded, Edinburgh, 1890, 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 
Works: Hull. London Office: 73a Queen Victoria Street, E.C. 
SMITHFIELD CATTLE 











SHow, STAND No. 20. 
‘SOUTHALL BROS. & BARCLAY’'S 


MICROSCOPIC PREPARATIONS. 


Cannes REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c 


FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the Specialities referred to by Prof. Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.’’) 


C., 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers, 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT. 
DALTON STREET, BIRMINGHAM. 
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MINERALOGY. F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines 
SAMUEL HENSON NATURAL HISTORY AGENCY, 
3 


97 REGENT STREET, LONDON, wW. 2 ee ee eer 
ESTABLISHED 1840. Late 277 STRAND. 


Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 





of Scientific Interest. 


Recently added to Stock :—A large series of Cornish Minerals, including 
fine Githite, Chalcotrichite, Bismuthine, Liroconite, and Francolite ; rare 


beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &e. | Fossils from the Pentlands and from the Folkestone Gault ; samples of 


various important Phosphatic Deposits; Micro-sections of Oligoclase- 
Augite-Porphyrite, Canisp, Glaucophane-Epidote-Schist, Anglesea, Augite- 
Pikrite, Lochinver, and Microcline-Pegmatite, Rispond, Sutherland, Quartz- 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 


. . Felsite with flow-structure, Llanberis Granite, Killiney, and other Rocks: 
Precious Stones for Collectors and Mounting. and a few interesting New Zealand Stone Implements, some of wate -_ 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. types. ‘ . : 
Collections of typical specimens of Rocks, Minerals, Fossils, and Natural 
° y } 


Lessons given. Catalogues Free. History objects generally for Science Teachers made up to order at 
aa ’ _ exceptionally low rates 


MINERALOGY AND GEOLOGY. 





SUBSCRIPTIONS TO “NATURE,” 
s d. 


Special Award of First Order of Merit, Melbourne, : 
1888-89, for Collections, &c. i a a 
Aso, Eight oTHER First CLass Prize MEDALS. Half-yearly ene seseeeccecnvnces & © 
Special Collections for Students, Lecturers, and Museums. To tt er | Pa aoe A p an ao ee -+ 7 6 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks . "een - ~— ns so 6 
—Apparatus and Appliances—Minerals for Chemical Purposes— | Half. Me 1 il le ede. 6 
Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe + a Tis SCR RHO Se OO OOS ° . 


Apparatus—Rocks, &c. NOW READY, FREE. ei a : ee |S 
| To India, China, and Japan :— 
THE LARGEST STOCK & VARIETY IN ENGLAND. | OE SPSS Oars ae 32 


6 
JAMES R. GREGORY, sae’. ee ee ee ee ee . 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. el cee a 


GEOLOGICAL COLLECTIONS. | CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
; = * 








Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, d. 

ad ong oy a Sey Sane. sco Specimens, 25s. One Eighth Page, or Quarter Column . .. 018 6 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, Quarter Page, or Halfa Column ..... 1 I5 o 

and other Geological Requisites. Halfa Page, ora Column ........3 5 0 

THOMAS D. RUSSELL, Whole Page ..---- +--+ ++ +++ 6 60 
PRIZE MEDALLIST, HEALTH EXHIBITION, Money Orders payable to MACMILLAN & CO. 

78 NEWGATE STREET, LONDON, E.C. OFFICE: 2g BEDFORD STREET, STRAND, W.C. 





WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 I0 o 
17 - os 5 10 Oo 

6 10 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @w PEAS, 


56 CHARING CROSS ROAD, W.C. 


ESTABLISHED 1852. 99 HATTON GARDEN, 
PERKEN, SON, & RAYMENT, cc? to, zc 
5 5 3 


MANUFACTURE OPTICAL LANTERNS, &c. " OPTIMUS ‘ 








_Each Lantern is effi- ENLARGING APPARATUS. 

ally omyen Patent Quick Acting Rack Adjustment. _ . 
definition being a supe This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
rior Achromatic Photo- by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 


brilliant illumination. Compound Condensers. 





} graphic Combination, ¢ 
with Rack and Pinion, { If with Russian Iron 
Compound Condenser CoNDENSER instead of “wa 
of 4 in. diameter, 3-wick ; s. d. : Body. 4! ; 
Refulgent Lamp s-in., no front lens ... «- 1000 s-in., no lens «+ 75 0 
s-in., with ,, ~~ = ae 5-in., and ,, «. 102 6 
4s d. Gin.,no 5, sw we -«:188 0 | Gin, no 4, - 876 
Japanned Metal, complete in Box 110 0 6-in., with ,, ai a 6-in., and ,, + 1153 
Mahogany outside body one — + & ie 7-in., No re -— = : rin.» -, i a a ° 
Mahogany outside body, Panelled Bin = ¥ one ee 256 0 Tyg a . on 160 0 
Door, Brass Stages, and Sliding g-in., ,, tA 290 0 gin., », 5 ++ 2500 
Tubes... ove ove ove - 42 0 ne = 360 0 ro-in., 5,» + 2850 
Russian Iron Body, Brass Sliding Tube 2 5 O z2-in., 99 ° 580 0 12-in., 5, 1  « 4500 


Dealer in Rocks, Minerals, Fossils, and other Objects 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS 
. ] 
NEW ILLUSTRATED BOOKS. 
RELICS OF THE ROYAL HOUSE OF STUART. Illustrated by a Series of 
40 Plates in Colours drawn from Relics of the Stuarts by WILLIAM GIBB. With an Introduction by JOHN SKELTON, 
C.B., LL.D., and Descriptive Notes by W. ST. JOHN HOPE, Secretary of the Society of Antiquaries. Folio, Half 
pressed Levant Morocco Binding, Gilt Edges, £7 7s. net. 
*,.* The Edition is limited to 300 Copies for Sale in England 
,” The idea of this volume originated at the time of the Stuart Exhibition in London. The book, a sumptuous folio, con 
sists of forty beautiful drawings by Mr. William Gibb, of Edinburgh, reproduced in the finest style of lithographic art by Messrs. 


Maclagan and Cumming, who reproduced Mr. Gibb’s drawings of musical instruments in the handsome volume published some 

years ago by Messrs. A. and C. Black. Mr. Gibb has made the drawings entirely from the objects themselves. 

ROYAL EDINBURGH: her Saints, Kings, and Scholars. By Mrs. O tenant, 
Author of *‘ The Makers of Florence,” ‘‘The Makers of Venice,” &c. With Illustrations by GeorGe Reip, R.S,A. 
Medium 8vo, £1 Is. 

*,” Also a Limited Edition on Large Paper. Super Royal 8vo, 50s. net. 

Contents. —PART I. Margaret of Scotland, Queen and Saint. PArt II. The Stewards of Scotland: James I., Poet and 
Legislator—James II., with the Fiery Face—James III., the Man of Peace—James IV., the Knight-Errant—James V., the Last 
of the Heroic Age. Part III. The Time of the Prophets: Under the Queen Regent—Under (Jueen Mary—The Triumph and 
the End—The Scholars of the Reformation. Parr IV. The Modern City: A Burgher Poet—The Guest of Edinburgh—The 
Shakespeare of Scotland. 


WITH 182 ILLUSTRATIONS BY HUGH THOMSON. 

THE VICAR OF WAKEFIELD. By O iver Gotpsmiru. A New Edition, 
with 182 Illustrations by HUGH ‘THomMsoN, and a Preface by AusTIN Dosson. Uniform with the Randolph Caldecott 
Edition of ‘‘ Bracebridge Hall” and ‘‘ Old Christmas.’’ Crown 8vo, 6s. 

*," Also a Limited Edition on Large Paper. Super Royal 8vo, 30s. net. 


THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 
SYSTEMS. By J. NORMAN LOCKYER, F.R.S., Correspondent of the Institute of France, Professor of Astro- 
nomicai Physics in the Normal School of Science, &c. 8vo, 17s. net. 

The Zimes says :—‘‘ Mr. Norman Lockyer’s book may well be regarded as by far the most important publication of the cu: 
rent week, . . The evidence for these successive stages of cosmical evolution is found in a multitude of spectroscopic observations 
which are discussed and co-ordinated by Mr. Lockyer with singular lucidity and penetration. . . . Mr. Lockyer’s book is one which 
no astronomer can neglect.” 

NOW READY, SEVENTH EDITION, CROWN 8vo, 6s. 

THE HYGIENE OF THE VOCAL ORGANS. A Practical Hand-book for 
Singers and Speakers. By Sir MorELL MACKENZIE, M.D. Lond., Consulting Physician to the Hospital for Diseases of the 
Throat, formerly Physician and Lecturer on Physiology at the London Hospital, Physician to the Royal Society of Musicians. 
Seventh Edition, Crown 8vo, 6s. 

THE PRINCIPLES OF PSYCHOLOGY. By Wi tiam James, Professor « 
Psychology in Harvard University. 2 Vols., Demy 8vo, 25s. 

A NEW BOOK BY SIR FREDERICK POLLOCK, BART. 

OXFORD LECTURES AND OTHER DISCOURSES. By Sir Frepern 
POLLOCK, Bart., Barrister-at-Law, M.A., LL.D. Edinburgh, Corpus Christi Professor of Jurisprudence in the Univers 
of Oxford, Hon. Member of the Juridical S ciety of Berlin ; Author of ‘‘ Essays in Jurisprudence and Ethics,” ‘* The Lan 
Laws,” ‘** An Introduction to the History of the Science of Politics,” &c. 8vo, 9s. : 

~ Price £2 12s. 6:7., net, Richly Bound in Half-morocco. Crown Folio. 

THE LIBRARY REFERENCE ATLAS OF THE WORLD. By Jou» 
BARTHOLOMEW, F.R.G.S. With GENERAL INDEX TO 100,000 PLACES. 

_ The Morning Post.—‘* The * Library Reference Atlas of the World’ is a volume of noble proportions, and is certainly one of 

the best works of the kind extant.” 

Scottish Geographical Magazine.—“ It is emphatically the atlas for newspaper readers and students of contemporary changes in 
geography.” 

_ St. Fames’s Gazette.—** An atlas which in all essential points is one of the best of the kind that have ever appeared in 

England. . . . We have no hesitation in recommending it.” 


MACMILLAN AND CO., LONDON. 


FRY'S 


Pure Concentrated 


TO SCIENCE LECTURERS. AN 
See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN. i} S 
TERN, used by W. Lant Carpenter, Esq., Prof. Forsgs. New Triple | H LLOWAY. OINTME N T INFALLIBLE 
Mlensanee 7 a — > oo?" Pag Rey ery | 2 REMEDY 
~ Si . esults. ri i q A q 
— tothe Royal Polytechnic Institution Dr. H. Saarean oe For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
— a renee Lantern Science Lecture Sets. Novelties Cheapest | ULCERS, If effectually rubbed on the Neck and Chest, it cures 
Smaller do., 6d. Pamahlete Free MUG nS, eee tne. icc postage, sé. | SORE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 


: d ES, Specialist, Brewster H : - ta 
Mortimer Road, Kingsland, N. a GOUT, RHEUMATISM, and all Skin Diseases itis unequalled 


| BOILING WATER OR MILK, 


EPPS'‘S 


CRATEFUL—COMFORTING. 


COCOA 


BREAKFAST OR SUPPER. 











Paris Exhibition, 
1889 


Gold Medal 
awarded to 
J. S. Fry & Sons. 























xl viii NATURE [DrEcEMBER I1, 1890 








































. ©20 00 w& °o 0 Oo = s wees ” « 
a5 & 3 : 
ao So on ae oe oe oe uo} Waifs : 
ee PT 8 Se =| <sees & 0 a 
p & = on «£ £4 ee 7 . es _ on oss < ~ 6 
I ae BEES. Seet OF et eee ra} Qe OSsa SssZve 4 
Oo co é&> Ge a oe oe —m mE 2SIs Oc 2 = 
: 3 Zz : = ~ i = . 
=_w . gS. Sei SS. BE [UB BOSS. AF ORZ DS 
— = e« ss, sEePsFs] seca s Be —- wm S Sina . 8 
= gs gidpigeigi mist 2S . pRzz oes 3283MaAao F 
co to “8 -8@& <6 &S & oo 2 “+ a Sits ms oe os = a 3 : 
wm hs Ss = Oo a SE .L 
Se =s2@ 235 Bb As sig) wm? OF%8 & Sse Ss see 2& o 7 el Ps 
wu Cc Ges s “55 SN .S ai ‘e.216 ane “> ao ome J . 
c ha PwIST Sei gidgede! 2382 9 SMR uesses ei QsSo s<* 
& = < 2 ass A ) 2 oso = 4 Q, oot ae 5 at 
@#e=3 ° SS 8S ve = HOSS | £33 | Zr” S657 3° ~ = 4 
~ 2 °s 2 SS RS ET OE Pasar (ssa peacosz azeise SS 22 
cAx..e ing $e 2 34 cEcE& oe ’ “4oeoae ° e? x 
ZS |D3 308% Be 23 8g te S588 | tee POM LZ Bees ttam 2M SES = 
——4 $< Se - 2-8 Be “2 2 Severe) Soca & mo = Zee 7x NE w 
¢ S5E"% a se = -Oo2Q8/|20-9 Bon PKbsS 3-3 mc em 
Ou. 34°85. :e5 3 Swe th ees™s | Sa < ¥ mS TB e ZS 5 oe ~4 rns 
[| — ee usd =D ig2 is Su 5mS | HUE We no nes 3 35% of 225 
—_ =Sex =~ be v 290° | eS 5 POLS peek tse DESx Oz 
¢ aos 2 v Ey  * ; eo f J = E . a 
<= SOE SM eossa8o' Sug Z Ans oesele 7s 2D ESE 
HD 8555 im Sige "ates OF 4 OM <% SSzee Saw ax 7 @ 
Sows oo Gems oS a @ 225.5 Ea eae a a 
[ me } sock ef sSeevne &§ 20 AOD om DELS SEE . 
Res 5°26, Baan no-~ m5704 See o < 
Lad ec sews QaeSoVetescve AP O& ZF Sy ans > 
Sot: we §ul|Stances rod ° ”n 4a gown n> 2 O = 
Yd | tee ] “esis SSs9SsuswW,En,E vo Sia mSSe, Ya Qa wD 
oe = = AN) ON 0-0 = os = Ave*%3 _ 2 
SS seu Lem 4 ekeoRN oO = oO — Y 1?) o 
Nd ZR 2 OO, y,oOvOOO c= = HQIsne . - 
SSR EDaesa Recast s 5 _ O eeeo wl en a 
SS3r) 8 On a-* = ee cd ves ° 
S208 Bon Ralasnson fv S = Z8a8% 0 < =~ = 
ia) & Nea He HF BA <6 <= — oe) 





| 
Ly 
POS S 











Ge Jy 
| mon, OQ FREE. WS? 
cc ses “im, SO hts 
Ae ELECTRICITY ? or 6 fay AS = <\ F et and ¥ 
= oe: oo 
lap pare go™ 
sw 





CAPS 


Ladies’ and Gentlemen’s, In Scarlet, Grey, and Pink. 





Illustrating the Fundamental Principles and Modern Views of | 


| 
| KNEE 
| 
| 


- —_ i=, 
es Aut GUARANTEED Op One, 


GALVANIC ELECTRICITY. \\3 ate me...  etoanmy ne Bi 
With Book of 120 Exercises, 30s, Carriage Paid. Similar Sets on | ai Stri se pijeh tr Aen ae * ay 
STATIC ELECTRICITY, ACOUSTICS, ana OPTICS. Books of 480 | yx ee Ge 
: : . : ; ; | a Send P.O. or Stamps to— 2 
Experimental Exercises and Problems, Post Free, 4d. oot Fisssun, Rar. & Co.. The Woreted Milk, Grewndk &, 
.E. NG, ZID, 6 *9 e orsted ! S, Greenock. 
ae s WILLIAM HUME, . | too Patterns of Knitting Wools (which need not be returned) 
Scientific Instrument Maker, 1 Lothian Street, Edinburgh, sent Post Free. PLEASE MENTION THIS PAPER. 





TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 
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PRESERVED PROVISIONS FP 4 Al SAUCE. 
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A FINE TONIC AND 
DIGESTIVE. 









‘a WN? x 
Gesan 
MUTTON VEAL & CHICKEN, 4 Seas 
EEF SEASTURTLE Sour & JELLY AY garni 
— MEAT LOZENCES &&: ; 


An excellent relish for “ fish, flesh, 
and fowl.” 
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OR LIST. 


CROSSLEY BROS, Ltd, 


4 


ngines for Electric 


1 


E 


with Slides, 
PLEASE WRITE I 


2-MAN TO 200 H.LP. 





34,000 SOLD. 


GAS-ENGINE. 
Represents New 3 H.P. Vertical fitted 
with Tube Ignition, entirely dispensing 
Lighting, Pumping, Chaf-cutting, &c. 
Openshaw, Manchester. 


Hundreds of References on Application 


to users of our 


CROSSLEY’S 





Printed by Richarp Ciay AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published,by 
MAcMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—THurspay, December 11, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


NO. 1103, VoL. 43.] 


Registered as a Newspaper at the General Post Office.] 


NEWTON & CO. 


WETS 
Q i US 


| am SS 


MAKERS 

TO HER MAJESTY THE 
QUEEN 

AND THE GOVERNMENT. 






> Makers of every descrip- 
tion of OPTICAL and 


TUS of the highest class, 
for Colleges, Institutions, 
&e. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 

144 pages, 6d. 





= NJ 


WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15 in., £5; 18-in., £6 ros. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





MAKERS OF 
PHYSICAL, PHYSIOLOGICAL, BOTANICAL, AND 
SCIENTIFIC APPLIANCES GENERALLY, 
Descriptions of which may be obtained on application. 





Drawings made on Stone and Wood, and the most refined work jn Lithography 
and Colour Printing, as well as the various processes connected with 
Photography, done on the premises. 


Sole Authorized Makers of Pror. Ew1nc’s SEISMOMETRIC APPARATUS. 
Quartz Fibres made as described by Mr. C. V. Boys. 


Agents for the Microscopes of Cart Zetss, of Jena, and for the Earthquake 
Model (made in Japan) of Pror. Sekiya. 


Now Ready, Vol. XI., No. 6. 
Price to Subscribers 21s. per Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 
Edited by MICHAEL FOSTER, M.D., F.R.S. 
Published by the Proprietors and sold on their behalf at 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY'S WORKS. 


ST. TIBB’S ROW, CAMBRIDGE, 


THURSDAY, DECEMBER 18, 1890. 


SCIENTIFIC INSTRUMENT | 16 RE D LION STREET, 


| 
| 


PHYSICAL APPARA- | 


RATUS, & SLIDES, 3d. | 


application. | 





[PRICE 15 CENTS. 


[All Rights are Reserved. 


NALDER BROS. & CO., 


CLERKENWELL, LONDON, £.C. 
TELEPHONE No. 6770. TELEGRAPHIC 
ADDRESS : SECOHM, LONDON. 
NEW PATTERN BALLISTIC = 

GALVANOMETER. 









Resistance 10,000 Ohms.  ¢ 











Prices 
and full 
particulars 


on 





NEGRETTI & ZAMBRA’S CHRISTMAS PRESENTS. 
= 3 Q 








‘Saquvmdn 


USEFUL AND 
ORNAMENTAL. 
aQNV VaANIND ON 


OPERA, RACE, & FIELD GLASSES 
OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETT!I & ZAMBRA, 


OPTICIANS AND Screntiric INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price ss. 6d. 
Telephone No, 6583. Telegraphic Address: ‘* Negretti, London.” 
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TWO ENTRANCE SCHOLARSHIPS IN 
NATURAL SCIENCE, of the value of 125 Guineas (fe. a /ree 
admission) and £60, are awarded annually in OCTOBER at ST. 
THOMAS’S HUSPITAL MEDICAL SCHOOL, London, S.E.— 
For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 

E. NETTLESHIP, Dean 
G. H. MAKINS, Vice-Dean. 


WANTED, BY SON OF CLERGYMAN, 


CURATORSHIP of MUSEUM, or similar Situation : well versed in 








Botany and Natural History. Has made large Collections in the 
Fast. U niversity Honours and First-alass ‘Testimonials.—Address. 
“NATURALIST,” care of Leathwait and Simmons, 1 Pope’s Head 
Alley, E.C. 

MADAGASCAR. 

Price List of Natural History Specimens sent Post-free on application, 
Great Reduction in Prices. Write in French or German to F. Sikora, 
Naturalist, Member of the E ntomological Society of France, of the Entomo- 
logical S ciety « of Zurich, Annanarivo, Madagascar, 77 Marseilles. 
FOSSIL INSECTS in AMBER, several 

Splendid Specimens, Large Collection or Single.—P ease Address “ M., 


4076,” care of Rudolf Mosse, Leipzig, Saxony. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 
Mr. HENSON has now on hand some very fine Mineral 


Specimens, Carved Precious Opals, and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Ci ‘atalogues Free. 





Lessons given. 


F.H. BUTLER, M.A. Oxon., Rennedt Wiese, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently added to Stock :—A large series of Cornish Minerals, inc luding | 
fine Géthite, Chalcotrichite, Bismuthine, Liroconite, and Francolite ; rare 
Fossils from the Pentlands and from the Folkestone Gault ; samples of | 
various important Phosphatic Deposits; Micro-sections of Oligoclase- 
Augite-Porphyrite, Canisp, Glaucophane-Epidote-Schist, Anglesea, Augite- | 
Pikrite, Lochinver, and Microcline- Pegmatite, Rispond, Sutherland, Quartz- 
Felsite with flow-structure, Llanberis Granite, Killiney, and other Rocks ; 
and a few interesting New Zealand Stone Implements, some of very early 
types. 

Collections of typical specimens of Rocks, Minerals, Fossils, and Natural 
History objects generally for Science Teachers made up to order at 
exceptionally low rates 








MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 


Aso, E1GHT OTHER First Cass Prize MEDALS. 
Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Biowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses. New Triple 
constructed for B. J. Maven, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution. Dr. H. GRATTAN GuINNEss, 
&c. Patent Pamphagos Lantern Science | Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalo 300 Pages, rs. ; Postage, sd. 
Smaller do.,6@. Pamphlets Free. HUG ES, Specialist, Brewster House, 
Mortimer Road, Kingsland, N. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roan, 
BIRMINGHAM, 

Who last week sent to his subscribers Trout Ova, with sketch and descrip. 
tion. He also sent out Philodina roseola, Floscularia, Corethra plumicornis, 
Melicerta ringens ; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for aes of £1 1s., 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


| > Raia: 


Mathematical Instrument Manufacturer to H.M. Government, Counc!) of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Sotae, and Surveying Instruments 
every Description, 


Of the Highest “ame and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 186: for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe-. 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :--GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 100 Pages, 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. 


_ Paris—27 Quai d’Anjou—Paris. 


Excellent Copies of the actual, natural Handwriting, al ase 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &<. 


AUTOCOPYIST DEPT. A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


BOILING WATER OR MILK. 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


BREAKFAST OR SUPPER. 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


OSTEOLOGICAL SPECIMENS, 
a3 ee one BROS., 49 Hardman Street, Liverpool 
rice List, Three Stamps. 
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SUBSCRIPTIONS TO “ NATURE. THIS 
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CHARGES FOR ADVERTISEMENTS. JOURNAL OF BOTANY, 
Three Lines in Column 2s. 6d. 9d. per —— BRITISH AND FOREIGN. 
One Eighth Pege, or Quarter Column ... 018 6 | Edited by James Britten, F.L.S., British Museum. 
ae or Column ++ eee FI5 0 ConTENTS :—Original Articles by leading Botanists.—Extracts, and 
alfa Page, ora Column ........ 3 ; re) Notices of Books and Memoirs.—Articles in journals.—Botanical News.— 
Whole Page .... . Fk aa at ° Proceedings of Societies. 
Money Orders payable to MACMILLAN & CO. Price 1s. 3a. Subscription for One Year, payable in advance, ras. 
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WIMSHURST MACHI E. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 o 
“4 ” ”” 5 10 oO 
610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAE., 


56 CHARING CROSS ROAD, W.C. 


DER ' ws ESTABLISHED 1852. 99 HATTON GARDEN, 
EN, SON, . London, E.C. 

















&é ” 
MANUFACTURE aces. LANTERNS, &c. OPTIMUS 
Each haves is effi ENLARGING APPARATUS. 
=, ake Patent Quick Acting Rack Adjustment. 
definition, beinga supe- This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
rior Achromatic Photo- by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
graphic Combination, brilliant illumination. Compound Condensers. 
with Rack and Pinion, Tf with Russian Iron 
Compound Condenser CONDENSER. instead of Mahogany 
> of 4 in. diameter, 3-wick s d. Body. s. d. 
Refulgent Lamp. 5-in., no front lens ... .. 1000 s-in.,nolens .. 75 0 
s 5-in., with _,, a wo Lae s-in.,and,, .. 1026 
s 4. 6-in., no eee on «= Bee 6-in.,no 4, - 876 
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Just Published, Large Demy 4to, Price 21s. JUST PUBLISHED. 


A POPU LAR HAND- BOOK AND Large Crown 8vo, with Gilt and Gilt Edges re cae Handsome Cloth, 6s. 
ATLAS OF ASTRONOMY. |THE THRESHOLD OF SCIENCE: 


By W. PECK, F.R.A.S., F.R.S.E., Ft aay ; 
Sieniaien tanta: Ailes sik nila | Simple and Amusing Experiments Illustrating some of the Chief 
As yme e uC . F ° oa . 7 
Physical and Chemical Properties of Surrounding Objects, 


Containing 44 large Quarto Plates, including Photographs, Charts of the | 


Stars, Moon, Mars, World, Coloured Plates of the Planets, Sun, &c. | and the Effect upon them of Light and Heat. 
Tue Cuarts embrace the whole star sphere, and contain over 6000 stars, 
nebulz, star clusters, &c., in white on a blue ground. By C. ALDER WRIGHT, D.Sc., F.R. Ss., 
The Letterpress contains a Catalogue of Double Stars, Star Clusters, Lecturer on Chemistry and Physics, St. maid 's Hospital Medical School . 


Nebulz, &c., which can be seen with small telescopes; Tables of the 
Principal Binary and Variable Stars, Meteor Systems, &c., together with a 


popular description of the various celestial bodies, and the principal instru- In this work the object aimed at is to provide a kind of ‘‘ Playbook,” 
ments used in observing them. Numerous illustrations in the text. which in addition to affording the means of amusement, shall also to some 

This work is the most useful and practical popular work on astronomy yet | extent tend in the direction of that course of mental educatic on advocated by 
published, and is specially valuable for those possessing telescopes. the British Association Committee; so that whilst the juvenile philo- 


sopher finds pastime and entertainment in constructing simple apparatus 
and preparing elementary experiments, he may at the same time be led to 
GALL & INGLIS, London and Edinburgh. observe correctly what happens, to draw inferences, and make deductions 
therefrom. 


Prospectus, with Specimen Plates, free on application. 


With Geological Map and 560 Illustrations. Two Vols., 8vo., Price 12s. 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 


THE PRIMEVAL WORLD OF JUST COMPLETED. 


SWITZERLAND. In Eight Vols., Square 8vo, Cloth, 48s. ; or Half-morocco, 68s. 
3 
By PROFESSOR HEER, BLACKHIE’S 
Of the University of Zurich, M O D = 4 N Cc Y Cc LO E D zy A 
Edited by JAMES HEYWOOD, M.A., F.R.S. OF UNIVERSAL INFORMATION. 
EDITED BY 
- CHARLES ANNANDALE, M.A.,LL.D., 
With Numerous Pictorial Illustrations and a Series of Maps. 

—Spectator. 








London: LONGMANS, GREEN, & CO. 
HEINEMANN’S SCIENTIFIC HAND-BOOKS. 


Vol. I., Just Published, Small Crown 8vo, Cloth, 7s. 6d. cA . z 
A model and a marvel of accurate information. 
MANUAL of ASSAYING GOLD, SILVER, | ‘“Anexcellent work of its kind.” —Atheneum. 
COPPER, and LEAD ORES. By WALTER LEE BROWN, | _ ‘‘ Some handy form of encyclopedia has long been wanted. 
B.Sc. Revised, Corrected. and considerably Enlarged, with a Chapter | This is comprehensive without being bulky. ‘The information 
> Stein) TC FUEL, &c., by A. B. GRIFFITHS, Ph.D., | is succinctly given, sufficiently copious, and strictly relevant.” 
Oe ee —Saturday Review. 
London : WM. HEINEMANN, 21 Bedford Street, W.C. ‘ecg nye ; 
London: BLACKIE & SON, LimITep, Old Bailey. 
CHRISTMAS AND NEW YEAR'S GIFTS. —_—_— om 
CASSELL’S CLASSIFIED CATALOGUE, pack Dubitahed. 
containing Particulars of Upwards of One Thousand Volumes Published | THE PINKS OF CENTRAL EUROPE. 
by Messrs. CASSELL & CO, ranging in Price from | With Two Plates. Pp. 70, Demy 8vo, 4s. 6d. 
THREEPENCE TO FIFTY GUINEAS, cclheTpretn ee ; Jigen 
will be sent on Request Post free to any Address. By FREDERIC N. W ILLIAMS, F.L.S. 
CASSELL & CO., Limited, Ludgate Hil!, London. Also, by the same Author, 
To be Ready about Christmas. NOTES ON THE PINKS OF WESTERN 
EUROPE. 


THE LAWS OF FORCE AND MOTION. Pp. 48, Demy 8vo, 18.8 


By JOHN HARRIS. ENUMERATIO SPECIERUM VARIETA- 
An important Work on certain Theories of Dynz amics. Quarto i Ss. TUMQUE GENERIS *“ DIANTHUS.” 
J s' s ; s A : 
Uniform with ‘‘Some Propositions in Geometry,”” by the same Aut nor.) INCLUDING AN ACCOUNT OF THE MORPHOLOGY OF THE 
WERTHEIMER, LEA, & CO., Circus Place, London Wall. GENUS. 


” 

















te sapere » 2° ar > Qy, > 
Just Issued. Pp. 24, Demy &vo, rs. 3d. 


BOTANICAL CATALOGUE, Part V.— All these are uniformly bound in Cloth, and may be obtained (post free) 


PHANEROGAMIA and FOSSIL BOTANY. Containing over 3000 of the Author, 
et 
ow)? —e Square, Londen. 181 HIGH STREET, BRENTFORD, MIDDLESEX. 


/ 


By LIONEL S. BEALE, M.B., F.R.S., ROYAL DUBLIN SOCIETY. 


Professor of Medicine in King’s College. Just Published, 4to, Boards. 
er AILMENTS: Nature and eae 3rd Edition. SCIENTIFIC TRANSACTIONS, 


eady October 1. 
OUR MORALITY AND THE MORAL QUESTION. 2s. 6a. Vor. IV., Part VI. 


THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. DAVIS (JAS. W.), ON THE FOSSIL FISH OF THE 
sag Pg ge Be WITH THE MICROSCOPE. co ORE TAEROUS Romasiows OF SCANDINAVIA. 9 Plates. 
THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. —_— 

BIOPLASM: an Introduction to Medicine and Physiology. ROYAL IRISH ACADEMY. 


65. 6d. 
ON LIFE AND ON VITAL ACTION. ‘55. _ CUNNINGHAM MEMOIRS, No. VI. 
THE MYSTERY OF LIFE, 3s. 6d. | PARKER (W. KITCHEN),ON THE MORPHOLOGY 
THE ‘‘MACHINERY” OF LIFE. 2s. OF THE DUCK AND AUK TRIBES. 9 Plates. ss. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 55. 6d, | WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
London: J. & A. CHURCHILL. and 20 South Frederick Street, Edinburgh. 
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DIARY OF SOCIETIES. 


LONDON, 
THURSDAY, Decemser 18. 


Rovat Society, at 4.30.—On the Determination of the Boiling-Point of 
Sulphur, and on a Method of Standardizing Piatinum Resistance Thermo- 
meters by Reference to it: H. L. Callendar and E. H. Griffiths.—On 
the Generic Identity of Sceparnodon and Phascolonus: R. Lydekker.— 
Contribution to the Study of the Vertebrate Liver: Dr. S, Delépine.—On 
Certain Conditions that Modify the Virulence of the Bacillus of Tubercle : 
Dr. A. Ransome, F,R‘S 

CHEMICAL Sociery, at 8. .—The Constitution of Hydracetic Acid: Dr. N. 

Collie.—The Theory of Dissociatic ~ into Ions and its Consequences: S. 
v Pickering.—Phennoic Acid: A. Colefax. 

LINNEAN Society, at 8.—On the ane and Development of the Cysto- 

carps in Catenella opuntia: R. J. Harvey-Gibson.—The Effect of Ex- 


— on the Relative Length and Breadth of Leaves: G. F. Scott 
Elliot. 
ZooLoGcicaL SOciIETY, at 4. 
SUNDAY, December 21. 
Sunpay Lecture Society, at 4.—British Ballads, and the Life they 


Illustrate: Edmund Gosse. 


TUESDAY, DECEMBER 23. 
PuotToGrRaPuic Society, at 8. 
SATURDAY, 


Rovat INsTITUTION, at 3.—Frost and 
Auditory): Prof. Dewar, F.R.S. 


DECEMBER 27. 
Fire (adapted to a Juvenile 


Post Free for Three Stamps. 


A New Classified Catalogue (No. 104) of | 


Luportant Works for Sale on 
INVERTEBRATA: 


PART I.—LOWER ANIMALS, LIVING AND FOSSIL. 


Containing Protozoa (Foraminifera, Spongida, &c.), Ca:LENTERATA 

(Hydroida, Corallinz, &c.), EcH1NoDERMATA (Crinoidea, &c.), ANNULOSA 

(Rotifera, Annelida, Crustacea, Arachnida, Myriopoda). Works on the 
AQUARIUM. 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON. 
THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
G. Barrett, J. W. Doucias, W. W. Fowter, M.A., F.L.S. 
R. McLacutan, F.R.S., E. xe F.L. S., and 

. T. Srain TON, F. 


Edited by C. 


This Magazine, mee in 1864, contains man urd articles and notes 
ms i sul bec ts connected with Entomology, and especially on the Insects of 





“Sul SC Tigtion~ “Six Shillings per Annum, post free. 


GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 
N.B.—A Second Series was commenced with the Number for January 1890 


DEATH AND DISABLEMENT BY ACCIDENT. 
THE RAILWAY PASSENGERS’ ASSURANCE COMPANY 


Assures £1000 at Death and Full Benefits at £4 per Annum, 
HON. EVELYN ASHLEY, Chairman. 


Annual Income £250,000. 
80,000 ANNUAL POLICYHOLDERS. 
Invested Capital and Reserve Fund £285,000. 
COMPENSATION PAID, 


£2,750,000. 
West End Office:-8 GRAND HOTEL BUILDINGS, W.C. 
Head Office :—64 CORNHILL, LONDON, E.C. 


D. ae.) 
A. VIAN, 


Lond on: 





Secretaries, 


EDWARD STANFORD’S NEW BOOKS. 
THE AUTOBIOGRAPHY OF THE EARTH. 


A Popular Account of Geological History. 
By the Rev. H. N. HUTCHINSON, B.A., F.G.S. 


Crown 8vo, Cloth, with 27 Illustrations, 7s. 6d. 


THROUGH MAGIC GLASSES, 


| AND OTHER LECTURES. 
A Sequel to ‘* The Fairyland of Science.” 
By ARABELLA B. BUCKLEY 
(Mrs. FISHER). 


Crown 8vo, Cloth Extra, with 3 Plates and 94 Woodcuts, 6s.; 
Calf Extra, ris. 


3ound in 
Author. 

23rd Thousand. 6s. ; 
13th Thousand. 6s. ; 


Works by the same 
The Fairyland of Science. 
Life and her Children. 


Calf, 11s. 
Calf, 115, 


| Winners in Life’s Race. 2 Vols., 45. 6d. each, (Sold 
Separately.) 
Short History of Natural Science. 4th Edition. 8s. 6d. ; 


Calf, 14s. 


THE PHILOSOPHICAL BASIS OF EVOLUTION. 
By JAMES CROLL, LL.D., F.R.S. 


| Author of ** Climate anc i Time in their Geologic 4 Relations, 
| Evolution,” &c. Large Post 8vo, Cloth, 7s. 6d. 


| THE CANARY ISLANDS AS A WINTER RESORT. 
By JOHN WHITFORD, F.R.G.S. 


With 7 Maps, and 25 Illustrations from Photographs taken by the Author 
Crown 8vo, Cloth, 








*” “ Stellar 


7s. 6d. 


EDWARD STANFORD, 


26 and 27 Cockspur Street, Charing Cross, London, S.W. 





SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’” Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 





GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 





JOHN J. GRIFFIN & SONS, LIMITED, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 





CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 





SEND FOR CATALOGUES, FREE ON APPLICATION. 











"MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


A NEW BOOK BY MR. NORMAN LOCKYER, F.R.S. 


THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 
SYSTEMS. By J. NORMAN LOCKYER, F.R.S., Correspondent of the Institute of France, Professor of Astro- 
nomicai Physics in the Normal School of Science, &c. 8vo, 17s. net. 

The Zimes says :—‘‘ Mr. Norman Lockyer’s book may well be regarded as by far the most important publication of the cur- 
rent week... . . The evidence for these successive stages of cosmical evolution is found in a multitude of spectroscopic observations, 
which are discussed and co-ordinated by Mr. Lockyer with singular lucidity and penetration. . . . Mr. Lockyer’s book is one which 
no astronomer can neglect.” 


’ + ’ . —_— 7 : = ~ r 

THE ADVANCEMENT OF SCIENCE; OCCASIONAL ESSAYS AND 
ADDRESSES. By E. RAY LANKESTER, M.A., LL.D., F.R.S., Linacre Professor of Human and Comparative 
Anatomy in the University of Oxford, Fellow of Exeter ’College, Oxford. 8vo, 10s. 6d. 

The Saturday Review says :—‘‘ These lectures on various scientific subjects collectively illustrate the author’s usual clearness 
and vigour of statement, the present outlook and practical tendencies of science.” 

Nature says :—‘‘ All of them are of more or less permanent interest, and we are glad to have them presented to us in the con- 
venient form of a well printed octavo volume. While some of the essays are somewhat too technical for the general reader, the 
majority are of great and very general interest, well worthy of being read and thought over by all.’ 

The Atheneum says :--** Prof. Lankester always writes in an interesting manner, and is so well abreast of modern discoveries 
and phases of thought, that it is less dangerous for him than for many to collect the ‘ chips’ of past years.” 

The Observer says :—‘* The essay on the history and scope of zoology is, on the whole, perhaps the ablest summary of zoologica 
science as it now stands in the language.” 
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THE PRINCIPLES OF PSYCHOLOGY. By Witiiam James, Professor of 


Psychology in Harvard University. 2 Vols., Demy 8vo, 25s. 

Contents of Vol. I.:—The Scope of Psychology—The Functions of the Brain—On some General Conditions of Brain- 
Activity—Habit—The Automaton Theory—The Mind-Stuff Theory—The Methods and Snares of Psychology—The Relations of 
Minds to other Things—The Stream of Thought—The Consciousness of Self—Attention—Conception—Discrimination and Com- 
parison—Association—The Perception of Time—Memory. 

Contents of Vol. II. :—Sensation—Imagination—The Perception of ‘‘ Things””—The Perception of Space—The Perception of 
Reality—Reasoning—The Production of Movement—Instinct—The Emotions—Will—Hypnotism—Necessary Truths and the 
Effects of Experience. 

NOW READY, SEVENTH EDITION, CROWN §8vo, 6s. 

THE HYGIENE OF THE VOCAL ORGANS. A Practical Hand-book for 
Singers and Speakers. By Sir MorELL MACKENZIE, M.D. Lond , Consulting Physician to the Hospital for Diseases of the 
Throat, formerly Physician and Lecturer on Physiology at the London Hospital, Physician to the Royal Society of Musicians. 
Seventh Edition, Crown 8vo, 6s. 


A MANUAL OF PUBLIC HEALTH. By A. Wynter Brytu, M.R.C.S., L.S.A:, 
Fell.Chem.Soc., Fell.Inst.Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for St. Marylebone, &c. 
8vo, 175. net. 

The Afetropolitan says:—‘‘ The book itself is a monument of industry, care, and knowledge, and will be accepted without 
hesitation as the standard work of Public health. A better book on the subject has not been written.’ 
_ The Glasgow Herald says :—‘* The work is a very valuable one, and should have a place in the library of every practical 
sanitarian.” 
A NEW BOOK BY SIR FREDERICK POLLOCK, BART. 

OXFORD LECTURES AND OTHER DISCOURSES. By Sir Freperick 
POLLOCK, Bart., Barrister-at-Law, M.A., LL.D. Edinburgh, Corpus Christi Professor of Jurisprudence in the University 
of Oxford, Hon. Member of the Juridical Society of Berlin ; Author of ‘* Essays in Jurisprudence and Ethics,” ‘‘ The Land 
Laws,” ‘‘ An Introduction to the History of the Science of Politics,” &c. 8vo, 9s. 

NEW BOOK BY PROFESSOR MAHAFFY. 

THE GREEK WORLD UNDER ROMAN SWAY. | From Potystus to 
PLUTARCH. By the REV. J. P. MAHAFFY, M.A., D.D., Fellow and Professor of Ancient History in Trinity 
College, Dublin, and Hon. Fellow of Queen’s College, Oxford, Author of ‘‘ Social Life in Greece from Homer to Men 
ander,” ‘* Greek Life and Thought from the Age of Alexander to the Roman Conquest.” Crown 8ve, Ios. 6d. 

A NEW WORK BY MR. JOHN FISKE. 

CIVIL GOVERNMENT IN THE UNITED STATES CONSIDERED WITH 

SOME REFERENCE TO ITS ORIGIN. By JOHN FISKE, Author of ‘ American Political Ideas Viewed from the 


Standpoint of Universal History,” ‘‘ The Critical Period in American History, 1783-89,” ‘‘ The Beginnings of New England. ’ 
Crown 8vo, 6s. 6d. 


THE POOR LAW. By the Rev. T. W. Fowre, M.A., Rector of Islip. New 
Edition. With an Appendix on the Poor Law in 1890. Crown 8vo, 3s. 6d. [English Citizen Series. 
A NEW ATLAS FOR SCHOOLS. 
MACMILLAN’S SCHOOL ATLAS, PHYSICAL AND POLITICAL. A 


Series of Eighty Maps with General Index. Prepared for the Use of Senior Pupils. By J. G. BARTHOLOMEW, 
F.R.S.E., F.R.G.S., &c. Royal gto, 7s. 6¢. ; Half-morocco, 10s. 6d. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


LORD TENNYSON, D.C.L. 
THE POETICAL WORKS OF LORD TENNYSON. Pocket Edition. A New 


Edition in 1 Vol., r8mo, in Morocco Binding, Gilt Edges, 7s. 6d. net. 


NEW ILLUSTRATED BOOKS. 
RELICS OF THE ROYAL HOUSE OF STUART. Illustrated by a Series of 


40 Plates in Colours drawn from Relics of the Stuarts by WILLIAM GIBB. With an Introduction by JOHN SKELTON, 

C.B., LL.D., and Descriptive Notes by W. ST. JOHN HOPE, Secretary of the Society of Antiquaries. Folio, Half- 

pressed Levant Morocco Binding, Gilt Edges, £7 7s. net. [Next week. 
*,* The Edition is limited to 300 Copies for Sale in England. 

*,* The idea of this volume originated at the time of the Stuart Exhibition in London. The book, a sumptuous folio, con- 
sists of forty beautiful drawings by Mr. William Gibb, of Edinburgh, reproduced in the finest style of lithographic art by Messrs. 
Maclagan and Cumming, who reproduced Mr. Gibb’s drawings of musical instruments in the handsome volume published some 
years ago by Messrs. A. and C. Black. Mr. Gibb has made the drawings entirely from the objects themselves. 


ROYAL EDINBURGH: her Saints, Kings, and Scholars. By Mrs. O rpHanrt, 


Author of ‘‘ The Makers of Florence,” ‘‘The Makers of Venice,” &c. With Illustrations by GeorGe Reip, P.S,A. 
Medium 8vo, 215. 





*,* Also a Limited Edition on Large Paper. Super Royal 8vo, 5os. net. 

Contents.—PART I. Margaret of Scotland, Queen and Saint. PArt II. The Stewards of Scotland: James I., Poet and 
Legislator—James II., with the Fiery Face—James III., the Man of Peace—James IV., the Knight-Errant—James V., the Last 
of the Heroic Age. ParT III. The Time of the Prophets: Under the Queen Regent—Under Queen Mary—The Triumph and 
the End—The Scholars of the Reformation. Part IV. The Modern City: A Burgher Poet—The Guest of Edinburgh—The 
Shakespeare of Scotland. 

The Pall Mall Gazette says :—‘‘ Mrs. Oliphant’s narrative is fascinating and full of interest throughout ; a special meed of 
praise is due to the artist. Mr. Reid has long occupied a place in the very front rank of Scottish artists, and although we have 
not forgotten the illustrations in ‘ Johnny Gibb’ and other works from his pencil, we have seen nothing finer than those in the 
present volume, There are some sixty of them altogether, mostly well-known scenes and historic buildings in and about the 
northern metropolis,” 

WITH 182 ILLUSTRATIONS BY HUGH THOMSON. 


THE VICAR OF WAKEFIELD. By Otiver Gotpsmirn. A New Edition, 


with 182 Illustrations by HuGH THOMSON, and a Preface by Austin Dopson. Uniform with the Randolph Caldecot. 
Edition of ‘‘ Bracebridge Hall” and ‘‘ Old Christmas.”’ Crown 8vo, 6s. 
*.* Also a Limited Edition on Large Paper. Super Royal 8vo. (Out of Print.) 

The Saturday Review says :—‘‘ This handsome little volume has three attractions: its text (of which it is not necessary to say 
anything, except that the oftener we read it the better we like it), its illustrations, and its preface... . With regard to Mr. 
Thomson’s cuts, the frontispiece, ‘ When Lovely Woman Stoops to Folly,’ is really very pretty indeed ; as all the rest, which are 
numerous, are fluent, inventive, and debonazr. . . . One of the best illustrated ‘ Vicars’ we know.” 

The Pall Mall Gazette says :—‘‘ No prettier gift-book has been produced this season, or, indeed, for many seasons, than Mr. 
Hugh Thomson’s illustrated edition of ‘The Vicar of Wakefield.’”. . . Mr. Thomson shows infinite invention and variety in the 
two hundred drawings—some of them decorative head and tail pieces, but most of them illustrations to the text—-scattered through 
the volume. We have only space to mention a few, which seem to us particularly happy.” 


Newly Published, Crown Folio, Half-morocco, Gilt Edges, £2 12s. 6./. net. 


The Library Reference Atlas of the World. 


A COMPLETE SERIES OF EIGHTY-FOUR MODERN MAPS. 
By JOHN BARTHOLOMEW, F.R.G.S. 


With Geographical Index to 100,000 Places. Half-morocco, Gilt Edges, Folio, £2 12s. 6d. net. 


*,* This work has been designed with the object of supplying the public with a thoroughly complete and accurate 
Atlas of Modern Geography, in a convenient reference form, and at a moderate price. 


The Saturday Review says :—** The most important book of the week is not a piece of pure literature, but an Atlas—the ‘ Library 
Reference Atlas,’ edited by the practised hand of Mr. Bartholomew, and published by Messrs. Macmillan. This Atlas seems to 
occupy a happy mean between some complete but very voluminous and expensive publications on the one hand, and others which 
are more handy and cheaper, but scarcely full enough to be companions to modern reading. Messrs. Macmillan’s Atlas is a large 
and thick, but manageable quarto, plentifully supplied with maps, and very solidly bound—a great point in such things. 

The Standard says :—‘* We are inclined to think that this is the best and most comprehensive Atlas of Modern Geography—at all 
events, for the purposes of the student, the merchant, and the general reader—which has yet appeared. Mr. Bartholomew has 
endeavoured to make the work complete, and to do so in a convenient form for the library shelves, and at a reasonable cost, when 
the character, scope, and style of the book are borne in mind.” } 

The Morning Post says :—‘‘ The ‘ Library Reference Atlas of the World’ is a volume of noble proportions, and is certainly one 
of the best works of the kind extant.” 

, Proceedings of the Royal Geographical Society.—‘*The author and publishers have produced a thoroughly useful Reference 
\tlas.” 

The 7imes says :—‘* To those desirous of possessing an Atlas of handy size, at a reasonable price, and amply supplied with 
maps executed with taste and accuracy, Mr. Bartholomew’s ‘ Library Atlas’ may be commen led. . . . There are few places one is 
likely to inquire for that will not be found in this Atlas.” 


MACMILLAN AND CO., LONDON. 


























lvi NATURE [DeceMBER 18, 1890 


rys Pure 


Concentrated 


Cocoa 


This Cocoa is exceedingly soluble 














and easily digested. 


It makes a most Deiightful 





“HAVE A CUP WITH ME?” Beverage for Breakfast or Supper. 


Lancet. — Pure, and very Soluble.” 

Medical Times. —“Eminently suitable for Invalids.” 

Sir C. A. Cameron, M.D.—‘“I1 have never tasted Cocoa that 
I like so well.” 

W. H. R. Stanley, MD—“It is the drink par excellence 
for Children.” 








HALF A TEASPOONFUL IS SUFFICIENT TO MAKE A CUP OF MOST DELICIOUS COCOA. 


FRY’S CHOCOLATE FOR EATING 


Is not only delicious, but is also highly nutritious and sustaining. It is much valued for 
Children, with whom it is a universal favourite. 





FORTY-THREE PRIZE MEDALS AWARDED TO 


J. §. FRY & SONS, BRISTOL, LONDON, & SYDNEY. 


Printed by Ricnarp Cray anv Sons, LimiTeD, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., a 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, December 18, 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


‘No. 1104, VOL. 43.] 


Registered as a Newspaper at the General Post Office.) 


THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst several unsolicited Testimonials 






































on Sane the two following have been received by the | 
d maker :— 
eae ee Tue OBSERVATORY, MELBOURNE, 


October ro, 1888. 

Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 

(Signed) R. J. ELvery. 


EpinsurGu, May 31,’89. 

Dear Srir,—I have just 
returned from a six weeks’ 
Stay at the Ben Nevis Ob- 
servatory, and while there 
ip} had an opportunity of test- 
|B] ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. The result has 
been most satisfactory, the 


only about 4, of an inch. 
During my stay at the Ob- 


quently tested by taking it down 


es : with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price, 
The lenses alone are worth the money.” —Sritish Medical Journal. 


ECK’S 


BE 2s. to £5 5s. 


Is 
made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 

but is now a handsome, 
well-finished 
















Instrument. 
POCCSC SSO SSOOSOSOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 


THURSDAY, DECEMBER 25, 1890. 


extreme error noted being | 


servatory the Aneroid was fre- | 


at 2000 feet and then comparing it | 


| 
| 





[PRICE 15 CENTS. 


[All Rights are Reserved. 


MR. JOHN BROWNING, 
OPHTHALMIC OPTICIAN, 


AND AUTHOR OF 


“OUR EYES” 


(now in its Tenth Edition), 
Begs to announce that his only address now is— 


63 STRAND, LONDON, W.C., 


where he may be consulted personally, Free of Charge, 
respecting Spectacles for all forms of defective vision 
between the hours of to and 4 daily, except on Saturdays, 
when his hours will be from Io to 12. 


An appointment in writing is desirable in the case of 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. | those coming from a distance. 


NEGRETTI & ZAMBRA’S CHRISTMAS PRESENTS. 
== = 2) 





USEFUL AND 
ORNAMENTAL, 
‘SaquvMdn 
GNV V4ANIND ON 


——= See 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World 


NEGRETTI & ZAMBRA, 


OPTICIANS AND ScieNnTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE, _ 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price ss. 6a. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 
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UNIVERSITY COLLEGE, BRISTOL. | [|VING SPECIMENS FOR THE MICROSCOPE, 





The SECOND TERM will begin on JANI ARY 13. The College 
ipplies for Persons of either Sex, above the ordinary School Age 
the means of continuing their Studies in SCII NC} LANGUAGES 





HISTORY, LITERATURE, and THEORY of MU SIC. The CHEMI. 









CAL, PHYSICAL, ENGINEE RiNG, G EOL OGIC AL, and_ BIO- 
LOG IC AL L ABORATORIE S are ope n Daily ering Depart- 
ment includes Civil, Mechanical, Electri ering and 
Su , ork have been m ade with 
ion with ren zard to the lodging 







its may be obtained on application. Several ScHoLARSHIPS are 


tenable at the College. 
ENGINEERING 


LLEGE, B 


EDUCATION. 
ourses of Civil, Mechanical, Elec- 
Applied Ge logy for 

1 the way of College 
nd spec ial arrangements 


ISTOL. 


University Cx 


ion, price rs. (by post, 1s. 3¢.) 


For Ger =’ se information, apply to 


JAMES RAFTER, Secretary. 


BRADFORD TECHNICAL COLLEGE. 


ich Mathem: 
d 


Ww dong gy te rly i 1 January, a Master to Te tics (Stage II ), 
pile ic El n tary . 1 





xperience, salar 
n JANUARY 
JOHN Nl ITER, Secretary. 


EVENING LECTURES TO WORKING MEN. 
ROYAL COLLEGE OF SCIENCE, 








LONDON. 

The Second Course, consisting of Si Lectures « ATER,” by Prof. 
T. E. TH¢ RPI F. RS S., will be delivered at the MU Si U M f PRAC- 
TICAL GEOLOGY Jermyn Stre S.W., commencing at 8 o’clock, on 
MONDAY, sag ARN 5, 1892 

5 " r ed by We Men only A pplicati t the 
Mu ; Eveni Dece 2 f to 10 

h lic requested to g his Name, Address, anil Occupation 
itten on a pi ce of paper, for whic he Ticker will be ex iged. 





MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 

ESTABLISHED 1840. Late 277 STRAND. 

Mr. HENsoN has now on hand some very fine Minera! 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 

CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 





Catalogues Free. 


Lessons given. 


F. H. BUTLER, M. A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 


of Scientific Interest. 
tock >A large ies of Cornish Mir 
Liroco i 












nisp, Glau 
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HOLLOWAY OINTMENT 





AN 
INFALLIBLE 
REMEDY 











For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and | 


ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 


NATURE 





(Decuuees 


25, 1890 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


| THOMAS BOLTON, 62 BALSALL HEATH Roap, 
BIRMINGHAM, 


Who last week sent to his subscribers Trout Ova, with sketch and descrip. 
tion. He also sent cut Philodina roseola, Floscularia, Corethra plumicornis, 
Melicerta ringens ; ; also Ameeba, Hydra, Vorticella, Crayfish, Dog-Fish, ; 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:5., 
or Twelrve Tubes for 108. 6d. | 


ee etl aaa ci. ic 


Portfolio of Drawings, Eleven Parts, 1s. each. 


THE MUSK OX 


Ovibos moschatis),. 





PERFECT SPECIMEN OF THE 
ABOVE, 
Either Stuffed or in Skin—also the Skull and Bones 
complete for Skeleton—required for the 


FREE PUBLIC MUSEUM, LIVERPOOL, 


A FINE AND 


By Purchase or Exchange. 
Address 


Mr. T. J. MOORE, CURATOR. 


NATURE tor SALE. —Vols. XVITI.- XLIL 











Sixteen Nt nissit Send er to R. LanGpon, Silverton 
Station, ‘ stu , Devon. 

FOR SALE.—EQUATORIAL- TELE- 
S¢ “OPE. 12-inch Cassegrain Reflector by Gr: » Complete with 
Driving-Clock, Fwo R.A. Circles, Dec. Circle, Lunar Wheels, Fou 
Ey pie es, Micrometer, and Position Circle with Electric Hluminati 
—we r Price and Particulars apply to W. E. Wilson Street, Rath 

, Ireland. 
MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 

Atso, E1gut oTHER First Ciass Prize MEDALS. 
Special Collections for Students, Lecturers, and Museums. 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
—Apparatus and Appliances—Minerals for Chemical Purposes— 
Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
nen 
can) S TAN LEY jig 


I 
Mathematical Instrument Manufacturer to H.M. Government, Counell of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 





Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for § 
| Excellence of Construction of Mathematical Instruments, and the only ; 
|G Gotp Mepat in the International Inventions Exhibition 1885 for Mathe © 
| matical Work. Silver Medal, Architects’ Exhibition, 1886. 


| Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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BOILING WATER OR MILK, 


EPPS’S 


CRATEFUL—COMFORTINCG. 


COCOA 


BREAKFAST OR SUPPER. 


JOHN J. GRIFFIN & SONS, Lr, 


PHOTOGRAPHIC DEPARTMENT. 


Now Reapy, 
Complete I/lustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


‘Well-fitted Dark Room for Use of Amateurs. 


Free Instruction to Beginners. 





A) 
22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &<. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


SPECTROSCOPES & SPECTROMETERS 


FOR 


TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


DISK PRISMS AND MOUNTINGS 
For Photographing the 


A. HILGER, 


and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 


Stars on Secchi’s Plan. 


Astronomica 


GOLD MFDAL, Highest Award, Inventions Exhibition, 
1sss. 





NATURE lix 





TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lanr Carpenter, Esq., Prof. Forses. New Triple 
constructed for B. J. MatpEn, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 


| Supplied tothe Royal Polytechnic Institution Dr. H. Grattan GUINNESS, 


| &c, Patent Pamphagos Lantern Science Lecture Sets. 
| and Best. 


Novelties Cheapest 
Elaborately Illustrated Catalogue. 300 Pages, rs. ; Postage, sd. 
Smaller do.,6¢@. Pamphlets Free. HUGHES, Specialist, Brewster House 
Mortimer Road, Kingsland, N. 


TWO ENTRANCE SCHOLARSHIPS IN 


NATURAL SCIENCE, of the value of 125 Guineas (ic. a /ree 
wdmission) and £60, are awarded annually in OCTOBER at ST. 
THOMAS’S HUSPITAL MEDICAL SCHOOL, London, S.E.-- 


For Particulars, apply to Mr. G. RENDLE, Medica! Secretary 


KE. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean 


BRADY & MARTIN, 


27, 29, & 31 MOSLEY STREET, 
NEWCASTLE-UPON-TYNE, 


Wholesale and Export Dealers and Manufac- 
turers of Chemical and Scientific Apparatus, 
Pure Chemicats for Analysis, &c., 


Supply Colleges and Schools in all parts of the World with every 
requisite for Theoretical and Experimental Work in Chemistry, 
Sound, Light, Heat, Magnetism, Electricity, &c. 


Analytical & Works Laboratories completely Furnished. 
Agents in connection with the Science and Art Department. 
PARTNERS— 


N. H. MARTIN, C, E. STUART, B.Sc. 


TAINING MANY NEW Form OF 
APPLICATION. 


New ILiustRaATED CATALOGUE, CON 
APPARATUS, FrEE ON 


KING, MENDHAM, & Co., 


Electrical Engineers 


AND 


Manutacturing Electricians. 
Spreciauities.—K.M.B. Pocket Galvan 
a t fre Testing Instr 
Science Teachers, Wimshurst M: 
efficiency, School Apparatus for Stati 
Experimental Purposes, Batteries and 
Fittings of every description 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTALOGvE, Post FREE, 4$¢. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


meter 





me 








an) 
S 





taic 
Electrical 


tati 











Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
reland. 

It writes almost instantly full black. | Flows easily fr the Per 

Does not corrode Steel Pens. Blotting-paper Ly 5 at th 

Iscleanly to use, and not liable to Blot. moment of writir 

Can be obtained in London, through Messrs. BARcLAyY Sons, Farring- 

don Street; W. Epwarps, Ol x Net ERY Sons, Newgat 

Street; and St 
BEWLEY I 

Ee = 6 
° | ir] c 
= a 2 © 
2 % =o ” 
‘= @ o & 
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uw & se. 
oe” = 3% 
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Just Published, Large Demy 4to, Price 21s. 


A POPULAR HAND~BOOK AND 


ATLAS OF ASTRONOMY. 
By W. PECK, F.R.AS., F.RS.E., 


Astronomer to the City of Edinburgh. 
Containing 44 large Quarto Plates, 


including Photographs, Charts of the 
Stars, Moon, 


Mars, World, Coloured Plates of the Planets, Sun, &c. 
Tue CHarts embrace the whole star sphere, and contain over 6c 
nebula, star clusters, &e., in white on a blue gr und 
The Letterpress contains a Catalogue of Double 
Nebula, &c., which can be seen with small telescopes ; 
Princ ipal Binary and Variable Stars, Meteo or Systems, 
popular description of the various celestial box 
ments used in observing them Nt imerous 
Thi and practic: “pe 


This work is the most useful 
published, and is specially valuable for those px 


0 Stars, 


Star Clusters, 
Tables of the 
: together with a 
the principal instru- 
lustrations in the text. 

ilar we rk on astronomy yet 
ossessing tel lese opes 


Stars, 











Prospectus, with Specimen Plates, free on application 
GALL & INGLIS, London and Edinburgh. 


HEINEMANN’S SCIENTIFIC HAND-BOOKS. 
Vol. L., 8vo, Cloth, 7s. 6d. 
MANUAL of ASSAYING GOLD, SILVER, 
COPPER, and LEAD ORES. By WALTER LEE BROWN, 
B.Sc. Revised, Corrected, and considerably Enlarged, with a Chapter 


on the ASSAYING of FUEL, &c., by A. B. GRIFFITHS, Ph.D., 
F.R.S. (Edin.), F.C.S. 


WM. HEINEMANN, 21 Bedford Street, W.C. 


Just Published, Small Crown 





London : 
Post Free for Three Stamps. 

A New Classified Catalogue (No. 104) of 
Important Works for Sale on 
INVERTEBRATA: 

PART I.—LOWER ANIMALS, LIVING AND FOSSIL. 
Containing Protozoa (Foraminifera, 


(Hydroida, Corallinz, &c.), Ecuinopt 
Rotifera, Annelida, Crustacea, 


Spongida, &c.), Ca@:LENTERATA 
RMATA (C rinoidea, &c.), ANNULOSA 
Arachnida, Myriopoda). Works on the 


AQUARIUM. 





WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 





To be bout Christmas. 


THE LAWS OF FORCE AND MOTION. 
By JOHN HARRIS. 
An important Work on certain Theories of Dyn:z amics. 
(Uniform with ‘‘ Some Propositions in Geometry, 


WERTHEIMER, LEA, & CO., Circus Place 


On the 1st use Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :~Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journ als.—Botanical News.— 
Proceedings of Societies. 


Ready ae 


Quarto, Cloth, 12s, 
by the same Au thor.) 


, London Wall. 


Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 


J. W. ao sLas, W W. Fow er, M.A., F.L.S. 
F.R.S., Saunpers, F.L.S., and 
F.R.S. 


Edited by C. G. Barrett, 

R. McLacuian, 

H. T. ag 

This Magazine, commenced in 1864, cont ains 

on all subj ts connected with Entomology, and 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 


GURNEY & JACKSON (Mr. Van Voorst’s Successurs), 
1 Paternoster Row. 





1 especially on the Insects of 


London : 


N.B.—A Second Series was commenced with the Number for January 1890. | 


: | 
standard articles and notes | 





WORKS BY THE LATE 
JAMES CROLL, LL.D., F.R.S. 


‘*A keen investigator, an able writer, 
Daily News. 
** A deep and original thinker.” —Academy. 


a great thinker, ”— 


Uniform in Size and Binding. 


CLIMATE AND TIME IN THEIR 
GEOLOGICAL RELATIONS. A Theory of Secular 
Changes of the Earth’s Climate. Large Post 8vo, with 
Illustrations, Cloth, 1os. 6d. 


DISCUSSIONS ON CLIMATE AND 


COSMOLOGY. A Supplementary Volume to ‘‘ Climate 
and Time.” Large Post 8vo, with an Illustrative Chart, 
Cloth, 6s. 


STELLAR EVOLUTION AND ITS 
RELATIONS TO GEOLOGICAL TIME. Large Post 
8vo, Cloth, 5s. 

Just Published. 


THE PHILOSOPHICAL BASIS OF 


EVOLUTION. Large Post 8vo, Cloth, 7s. 6d. 


London: EDWARD STANFORD, 
26 and 27 Cockspur Street, Charing Cross, S.W. 


JUST PUBLISHED. 


Large Crown 8vo, with very numerous IIlustrations, Handsome Cloth, 6s. ; 
Gilt and Gilt Edges, 7s. 6d. 


THE THRESHOLD OF SCIENCE: 


Simple and Amusing Experiments Illustrating some of the Chie, 
Physical and Chemical Properties of Surrounding Objects, 
and the Effect upon them of Light and Heat. 


By C. ALDER WRIGHT, D.Sc., F.R.S., 


Lecturer on Chemistry and Physics, St. Mary’s Hospital Medical School. 


In this work the object aimed at is to provide a kind of ‘‘ Playbook,” 
which in addition to affording the means of amusement, shall also to some 
extent tend in the direction of that course of mental education advocated by 
the British Association Committee; so that whilst the juvenile phil 
sopher finds pastime and entertainment in constructing simple apparatus 
and preparing elementary experiments, he may at the same time be led to 
observe correctly what happens, to draw inferences, and make deductions 
t-erefrom.. 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 

















NEWTON'S PATENT 
Scientist's Biunial Lantera, 
AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO. 


Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 
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“DIARY OF SOCIETIES. 


LONDON. 


SATURDAY, December 27. 


RovaL INSTITUTION, at 3.—Frost and Fire (adapted 
Auditory): Prof. Dewar, F.R.S. 


FRIDAY, Janvary 2. 
Grotocists’ ASSOCIATION, at 8 
TUESDAY, De 


to a Juvenile 


EMBER 30. 


NATURE 
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SOUTHALL BROS. & BARCLAY'S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 


FOR USE IN 


PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
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RovaL InsTITUTION, at 3.—Frost and Fire (adapted to a Juvenile And every Branch of 
Auditory): Prof. Dewar, F.R.S. 
, THURSDAY, Jaxvary PRACTICAL MICROSCOPY. 
» JANUARY 1. 
= , ya: oak thn teed te as (Makers of the Specialities ref: red to by Prof. Hillhouse in his edition of 
gn my sEU IOS, - mt Frost and Fire (adapted to a Juvenile Sesabonante “Poached Uenanes 
- 2 Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
SATURDAY, JANvaRY 3. Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great vz ariety 
RovaAL INSTITUTION, at 3 —Frost and Fire (adapted to a Juvenile Microsc opes by the principal Makers, 
Auditory): Prof. Dewar, F.R.S Sie Latte ey te ail on bdlivation. 
SUBSCRIPTIONS TO * NATURE. . ' 
a i SOUTHALL BROS. & BARCLAY, 
Half-yearly. . - ss eee ee ee ee 1G 6 CHEMICAL APPARATUS DEPARTMENT, 
Quarterly .. oe 9 © 
To the United States, the Continent, &e. i DALTON STREET, BIRMINGHAM. 
WO. 3s eee ~orttt t 
Half- yearly cee eeewevecrs ce & 6 On the rst of every Month, Price Sixpence. 
arterly .. ie we 
y age 4 se THE ENTOMOLOGIST: 


To India, China, and Japan :- —- 
is. 33 6 6 4% % oe 2 ee + 32 6 
Haltyearly: s+ ss. e e e 16 6 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY, 





Quarterly ... : Ss Edited by Ricnarp Sovutn, F.E.S., 
i he Assis ice 0 
CHARGES FOR ADVERTISEMENTS. ae te Sane af 
Three Lines in Column 2s. 6d. 9d. per Line after. H, 7 Bates, F.L.S., F.E.S., &c. 
Fr £ ™ d T. R. Birivups, F.E.S Dr. D. Suarp, F.Z.S., F.E.S., &c 
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definition, being a supe- 
rior Achrom: atic Photo- 








ESTABLISHED 1852. 
CATALOGUE FREE. 


" OPTIMUS ” 


ENLARGING APPARATUS. 
Patent Quick Acting Rack Adjustment. 


This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Car nera adj 
by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, givin 
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~ MESSRS, MACMILLAN & CO.'S NEW BOOKS. 





LORD TENNYSON, D.C. 
THE POETICAL WORKS OF LORD TENNYSON. Pocket Edition. A New 


Edition in t Vol. 9 18: no, in Morocco Bind ling, Gilt Edges, 7s. 6d. net. 


NEW ILLUSTRATED BOOKS. 
RELICS OF THE ROYAL HOUSE OF STUART. Illustrated by a Series of 


40 Plates in Colours drawn from Relics of the Stuarts by WILLIAM GIBB. With an Introduction by JOHN SKELTON, 
C.B., LL.D., and Descriptive Notes by W. ST. JOHN HOPE, Secretary of the Society of Antiquaries. Folio, Half. 
pressed Levant Morocco Binding, Gilt Edges, 47 75. net. 
*.* The Edition is limited to 300 Copies for Sale in England. 
* The idea of this ees originated at the time of the Stuart Exhibition in London. The book, a sumptuous folio, con- 
sists of forty beautiful drawings by Mr. William Gibb, of Edinburgh, reproduced in the finest style of lithographic art by Messrs, 
Maclagan and ——— who reproduced Mr. Gibb’s drawings of musical instruments in - handsome oe published some 


Sai kas 


a 














years ago by Messrs. A. and C. Black. Mr. Gibb has made the drawings entirely from the objects themselves. H 
ROYAL EDINBURGH: her Saints, Kings, and Scholars. By Mrs. O uipuant, J 
Author of ‘‘ The Makers of Florence,” ‘*The Makers of Venice,” &c. With Illustrations by GeorGE REID, R.S,A, 
Medium 8vo, 21s. 
*,* Also a Limited Edition on Large Paper. Super Royal Svo, 50s. net. 

Contents. —PART I. Mar: varet of Scotland, Queen and Saint. PArtT If. The Stewards of Scotland: James I., Poet and 
Legislator—James II., with the Fie ry Face—James III., the Man of Peace—James IV., the Knight-Errant—James V., the Last 
of the Heroic Age. PART III, The Time of the Prophets: Under the Queen Regent—Under Queen Mary—The Triumph and 
the End—The Scholars of the Reformation. PArT IV. The Modern City: A Burgher Poet—The Guest of Edinburgh—The 
Shakespeare of Scotland. 

The Spectator says :—‘‘ The contents of ‘ Royal Edinburgh’ are arranged with great skill, and in such a manner as to do 
ample justice to the saints, prophets, and poets whom, as well as kings, Mrs. Oliphant brings into her historical net. . . . ‘ Royal 
Edinburgh’ is abundantly and richly illustrated by Mr. George Reid, one of the ‘first of living Scotch artists. . . . Between letter- 
press and illustrations, ‘ Royal Edinburgh’ reproduces the tragedy, the glory, and the picturesqueness of Scotch history as no other 
work has done.” 

WITH 182 ILLUSTRATIONS BY HUGH THOMSON. 

THE VICAR OF WAKEFIELD. By Otiver Gotpsmiru. A New Edition, 
with 182 Illustrations by HuGH THOMSON, and a Preface by AusrIN Dobson. Uniform with the Randolph Caldecott 
Edition of ‘* Bracebridge Hall” and ‘* Old Christmas.’”’? Crown 8vo, 6s. 

*.* Also a Limited Edition on Large Paper. Super Royal 8vo. (Out of Print.) 

The Sfeaker says — The delightful story has never been ‘llustrate 1 in a more pleasing fashion than in this charming little 
volume, for this j is an edition of the ‘ Vicar’ to be read and lovingly cherished on the bookshelf in the chimney corner, where one’s 
favourite companions stand side by side, instead of being relegated to the formal pomp of the glazed and wired bookcase, or left to 
lie upon the drawing-room table, It is delightful alike to hold, to read, and to scan with an eye to the illustrations, . . . Sucha 
edition as this of Goldsmith's Prose Idyll will be welcome everwhere as an old friend in the daintiest of new attires.” 

The Satur lay Review says :—** This handsome little volume has three attractions: its text (of which it is not necessary to say 
anythi ng, except that t 1e oftener we read it the better we like it), its illustrations, and its preface. . . . One of the best illustrated 

‘ Vicars’ we know.” 

The Queen says :—‘‘ The edition is most profusely and most graphically illustrated by Mr. Hugh Thomson, who has most 
truthfully retained the costume and represented the customs of the period, without in any sense losing the individualism of th 
characters represented. Of the high artistic merit of Mr. Thomson’s work, our readers can judge by the specimens we reproduce.’ 

MACMILLAN AND CO., LONDON. 
(reli 4 a 
Che English Filustrated Magazine 
For JANUARY, profusely Illustrated, Price 6¢., by Post 8d. 

1.—STUDY OF A GIRL’S HEAD. After EUGENE VIDAL. 6.—‘* FIN DE SIEC LE.” VioLtet FANE. 

(Frontispiece. _. | y—CABS AND THEIR DRIVERS. W. OvrtRa 

—WHEN RU NNI LS BEGAN TO LEAP AND SING, TRISTRAM. With Illustrations by HuGuH THomsov. 
bene, Aust SOOTBALL. W. C. Auccek, Sec, | 8—THE EDUCATION OF GENIUS. James Sutty. 

Football Assoc. With Illustrations. 9.— Bt OKBINDING. r. J. Cor DEN-SANDERSON, Wit 
4.—LA GRANDE CHARTREUSE: A LONELY ISLAND Illustrations from Books bound by the Writer. 
OF PRAYER. The Very Rev. H. DONALD M. SPENCE, aia . WITCH OF PRAGUE. Chapters VII. and 
D.D., Dean of Glouce ster. With Illustration VIII F. MArion CRAWFORD. _Iilust rated by W. ] ; 
5.—CHRISTMAS EVE AT WARWINGIE. Mary Gaunt. HENNESSY. 
MACMILLAN’S MAGAZINE, 
375, for JANUARY, contains :- 

I EXIT McKINLE\ By GOLDWIN SM ; 6 THE JUBILEE Ol TONIC SOL-FA. By J. $ 

2,—_TWO TKEATISES ON THE SUBLIME. By H. L. HADDEN. 
riAVEI 7.—THE SHAM FIGHT AT RUDDIFORD. By GE 

>—HE FEI AMONG THIEVES. By 1 CHRIS FLA} 
Murray and y ILERMAN I,—XIIl SA HUNT FOR A HEAD EK. D. ( : 

SHLD. Rat ee ee z IGH1 E CROMARTY FIRTH, W.§ 
| D. Raw . ry 

s—A POLI SURVIVAI I kl I ARM . R 

STRONG. , 10.—THE BRONZE-CASTER. By Morey Rope! 4 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS 
a + . 
A NEW BOOK BY MR. NORMAN LOCKYER, F.R.S. 

THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 
SYSTEMS. By J. NORMAN LOCKYER, F.R.S., Correspondent of the Institute of France, Professor of Astro- 
nomicai Physics in the Normal School of Science, &c. 8vo, 175. net. 

The Zimes says :—‘* Mr. Norman Lockyer’s book may well be regarded as by far the most important publication of the cur- 
rent week. . . . The evidence for these successive stages of cosmical evolution is found ina multitude of spectroscopic observations, 


which are discussed and co-ordinated by Mr. Lockyer with singular lucidity and penetration. . . . Mr. Lockyer’s book is one which 
no astronomer can neglect.” 


THE ADVANCEMENT OF SCIENCE; OCCASIONAL ESSAYS AND 
ADDRESSES. By E. RAY LANKESTER, M.A., LL.D., F.R.S., Linacre Professor of Human and Comparative 
Anatomy in the University of Oxford, Fellow of Exeter College, Oxford. 8vo, ros. 6¢. 


DECEMBER 25, 1890| NATURE ~ xiii 


The Saturday Review says :—‘‘ These lectures on various scientific subjects collectively illustrate the author’s usual clearness 
and vigour of statement, the present outlook and practical tendencies of science.” 

Nature says :—‘‘ All of them are of more or less permanent interest, and we are glad to have them presented to us in the con- 
venient form of a well printed octavo volume. While some of the essays are somewhat too technical for the general reader, the 
majority are of great and very general interest, well worthy of being read and thought over by all.” 

The Atheneum says :—‘‘ Prof. Lankester always writes in an interesting manner, and is so well abreast of modern discoveries 
and phases of thought, that it is less dangerous for him than for many to collect the ‘chips’ of past years.” 

The Observer says :—‘‘ The essay on the history and scope of zoology is, on the whole, perhaps the ablest summary of zoological 
science as it now stands in the language.” 


THE PRINCIPLES OF PSYCHOLOGY. By Wiiuiam James, Professor of 
Psychology in Harvard University. 2 Vols., Demy 8vo, 25s. 

Contents of Vol. I.:—The Scope of Psychology—The Functions of the Brain—On some General Conditions of Brain- 
Activity—Habit—The Automaton Theory—The Mind-Stuff Theory—The Methods and Snares of Psychology—The Relations of 
Minds to other Things—The Stream of Thought—The Consciousness of Self—Attention—Conception—Discrimination and Com- 
parison—Association—The Perception of Time-—-Memory. 

Contents of Vol. II. :—Sensation—Imagination—The Perception of ‘* Things” —The Perception of Space—The Perception of 
Reality—Reasoning—The Production of Movement—Instinct—The Emotions—Will—Hypnotism—Necessary Truths and the 
Effects of Experience. 


HAND-BOOK OF PSYCHOLOGY: SENSES AND INTELLECT. By 
JAMES MARK BALDWIN, M.A., LL.D., Professor of Logic and Metaphysics in the University of Toronto, &c. Second 
Edition, Revised. Demy 8vo, 12s. 6d. 

A MANUAL OF PUBLIC HEALTH. By A. Wynter Brytu, M.R.C.S., L.S.A 


Feli.Chem.Soc., Fell.Inst.Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for St. Marylebone, 
Svo, 175. net. 


r 


The Jfetrofolitan says:—‘* The book itself is a monument of industry, care, and knowledge, and will be accepted with 
hesitation as the standard work of public health. A better book on the subject has not been written.” 
_ The Glasgow Herald says :—‘* The work is a very valuable one, and should have a place in the library of every practical 
sanitarian.” 
A NEW BOOK BY SIR FREDERICK POLLOCK, BART. 

OXFORD LECTURES AND OTHER DISCOURSES. By Sir Freperick 
POLLOCK, Bart., Barrister-at-Law, M.A., LL.D. Edinburgh, Corpus Christi Professor of Jurisprudence in the University 
of Oxford, Hon. Member of the Juridical Society of Berlin ; Author of ‘* Essays in Jurisprudence and Ethics,” ‘* The Land 
Laws,” ‘‘ An Introduction to the I listory of the Science of Politics,” &c. 8vo, 9s. 

NEW BOOK BY PROFESSOR MAHAFFY. 

THE GREEK WORLD UNDER ROMAN SWAY. From Potysius to 
PLUTARCH. By the REV. J. P. MAHAFFY, M.A., D.D., Fellow and Professor of Ancient History in Trinity 
College, Dublin, and Hon. Fellow of Queen’s College, Oxford, Author of ‘‘ Social Life in Greece from Homer to Men- 
ander,” ‘* Greek Life and Thought from the Age of Alexander to the Roman Conquest.” Crown Sve, Ios. 6d. 

; \ NEW WORK BY MR. JOHN FISKE. 

CIVIL GOVERNMENT IN THE UNITED STATES CONSIDERED WITH 
SOME REFERENCE TO ITS ORIGIN. By JOHN FISKE, Author of ‘‘ American Political Ideas Viewed from the 
Standpoint of Universal History,” ‘‘ The Critical Period in American History, 1783-89,” ‘‘ The Beginnings of New England.” 
Crown 8vo, 6s. 6d. 

THE POOR LAW. By the Rev. T. W. Fowre, M.A., Rector New 
Edition. With an Appendix on the Poor Law in 1890. Crown 8vo, 3s. 62. [Z Oe7 eS. 

A NEW ATLAS FOR SCHOOLS. 

MACMILLAN’S SCHOOL ATLAS, PHYSICAL AND POLITICAL. A 
Series of Eighty Maps with General Index. Prepared for the Use of Senior Pupils. By J. G. BARTHOLOMEW 
F.R.S.E., F.R.G.S., &c. Royal 4te, 7s. 6¢. ; Half-morocco, 10s. 6d. 


MACMILLAN AND CO., LONDON. 
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Newly Published, Crown Folio, Half-morocco, Gilt Edges, £2 12s. 6d. net. 


) 


The Library Reference Atlas of the World. 


A COMPLETE SERIES OF EIGHTY-FOUR MODERN MAPS. 
By JOHN BARTHOLOMEW, F.R.G.S. 
With Geographical Index to 100,000 Places. Half-morocco, Gilt Edges, Folio, £2 12s. 6d. net. 


* * co op > ° hve ssoned Wri > or ° Py > o ened 
«* This work has been designe du ith the object of supplying the public with a thoroughly complete and accurate 
Atlas of Modern Geography, in a convenient reference form, and at a moderate price. 

The Daily News says :—‘‘ The maps are engraved with remarkable clearness and carefully coloured. Among its distinguishing 
features is the unusually large proportion of maps devoted to Great Britain. Eighteen plates have been assigned to the United 
Kingdom alone, which have been reduced from the new Ordnance Survey to a scale of ten miles to an inch. . . Everywhere 
indeed, in the maps relating to British possessions marks of special care and pains are apparent. . . . We need hardly say that the long 
series of maps in the volume include all features of physical and commercial geography.- A special word of praise is due to maps 
devoted to the North American Continent, and particularly to the admirable series of ten maps which are given to the United 
States.” 7 

Ty —s —— ror . . ” oo . = ane P . 

The Scotsman says : Ina word, it may well be doubted whether there exists a better Atlas for general reference in a library. 
It does more than fulfil its own promise. 

The Saturday Review says :—‘* The most important book of the week is not a piece of pure literature, but an Atlas—the ‘ Library 
Reference Atlas,’ edited by the practised hand of Mr. Bartholomew, and published by Messrs. Macmillan. This Atlas seems to 
occupy a happy mean between some complete but very voluminous and expensive publications on the one hand, and others which 
are more handy and cheaper, but scarcely full enough to be companions to modern reading. Messrs. Macmillan’s Atlas is a large 
and thick, but manageable quarto, plentifully supplied with maps, and very solidly bound—a great point in such things.” ™ 

r ~ aula a ‘ lo > inch > } - sc 7 * s oii 

The Standard says :—‘* We are inclined to think that this is the best and most comprehensive Atlas of Modern Geography—at all 

, > ~ 7 as > > “re . >=" = 
events, for the purposes oi the student, the merchant, and the general reader—which has yet appeared. Mr. Bartholomew has 
endeavoured to make the work complete, and to do so in a convenient form for the library shelves, and at a reasonable cost, when 
the character, scope, and style of the book are borne in mind.” ‘ 

‘ ee ) oe ee ** The ¢ i > afore > . 4 : : s 
The Morning Post says : The ‘ Library Reference Atlas of the World’ is a volume of noble proportions, and is certainly one 
of the best works of the kind extant. 
Proceedings of the Royal Geographical Society,—‘*The author and publishers have produced a thoroughly useful Reference 
Atlas.’ ; 

The Zimes says :—‘‘ To those desirous of possessing an Atlas of handy size, at a reasonable price, and amply supplied with 
maps executed with taste and accuracy, Mr. Bartholomew’s ‘ Library Atlas’ may be commended. . . . There are few places one is 
likely to inquire for that will not be found in this Atlas.” 


A Copy may be seen at all the leading Booksellers. 
MACMILLAN AND CO., LONDON. 





Printed by RicHaRD Cray anv Sons, LiMiTED, at 7 and 8 Bread Street Hill, Queen Victoria St i i bli 
A ad * . Street, in the City of London, and Published b 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New ict <Saaeemen, Beaman a 1890. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1105, VOL. 43.] THURSDAY, JANUARY 1, 1891. [PRICE 15 CENTS. 


Registered as a Newspaper at the General Post Office.) {All Rights are Reserved. 


ELECTRIC LANTERNS, Sir Wm. Thomson's 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, . 
ELECTROMETER. 


£15 15s. 


As made for Oxford University. 
ELECTRIC MICROSCOPES. 
SCIENTIFIC AND_ PHYSICAL 
NALDER BROS. & 60., 
= SCIENTIFIC 
INSTRUMENT; MAKERS,§ 


APPARATUS 
OF EVERY DESCRIPTION, 4 

16 REDJLIONSSTREET, 
" GLERKENWELL,£ LONDON, *£.0.1 





















New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &c. 
Catalogue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and , 
the Government. Agents by Appoint- 
ment to the Science and Art Department. => 
FLEET STREET, LONDON, . ~ 08 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO.,  NEGRETTI & ZAMBRA'S NEW YEAR'S GIFTS. 
ST. TIBB’S ROW, CAMBRIDGE, —_ = 4 


Physical, Physiological, and Botanical Apparatus. 




















TELEPHONE No. 6770. 
TELEGRAPHIC ADDRESS: SECOHM, LONDON. 


The Radio-Micrometer, an Instrument invented by | 
Mr. C. V. Boys, F.R.S. 
Ouartz Fibres made by the method described by Mr. | 
C. \. Boys, F.R.S. 


USEFUL AND 
ORNAMENTAL, 
‘SaquvMdn 
GQNV VANIND AN 





—— 
OPERA, RACE, & FIELD GLASSES 
OF EVERY DESCRIPTION. 

An Illustrated List of Instruments will shortly be | Barometers, Microscopes, Telescopes, 
ready, and will be sent on application. Many of the Magic Lanterns, &c., &c. _ 
Instruments described are new, made either from the Illustrated Price Lists posted free to all parts of the World 
designs of the Inventor, or designed by the Company. NEGRETTI & ZAMBRA, 
rhe Company are prepared to make the Instruments OpTIcIANS AND Scientiric INSTRUMENT MAKERS TO THE QUEEN, 
described in recent  scientifi ni Lemeuetien HOLBORN VIADUCT, E.C. 

: tn ee Branches :—45 CORNHILL ; 122 REGENT STREET. 
required for original investigations. Photographers at the CRYSTAL PALACE. 


: ~s N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Agents for the Microscopes of Carl Zeiss, of Jena. Telephone No. 6583 Telegraphic Address: ‘’Negretti, London.” 


Seismometric Apparatus designed by Prof. Ewing, 
F.R.S. 
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GOVERNMENT GRANT of £4000 for the 


Promotion of Scientific Research.— Applications for the Year 1891, to be 
considered at the Annual Meeting of the Government Grant Committee, 
must be forwarded to the SecrETARIES, Royal Society, Burlington 
House, London, W., marked ‘‘ Government Grant,” before MARCH 1, 
and must be written upon Printed Forms which may be obtained of 
the AssISTANT SECRETARY. 


UNIVERSITY COLLEGE, LONDON. 


LONDON B.SC., B.A.. AND M.A. EXAMINATIONS. 
LOGIC, 
Prof. CROOM ROBERTSON will give Course of Thirty-Four Lec- 


tures in LOGIC on MONDAYS 
}p.m., from JANUARY 7 to 
For Prospectus apply to 


WE DNE SDAYS, 
MARCH 25 


and FRIDAYS at 


Fee, 


J M. HORSBURGH, M.A., Secretary. 


BRADFORD TECHNICAL COLLEGE. 


WANTED, « ore. in January, a Master to Teach Mathematics (Stage II.), 
Steam and Applied Mechanics (Elementary and Advanced Stag es), and 
Solid Geome ery, and Machine Construction (Elementary). One who has had 


xperience in teaching Steam and Applied a hanics preferred. 





Applications (endorsed), stating age, ex ience, salary required, and when 
liberty, must reach me not later than JANU "ARY 
December 17, 1 JOHN NUTTER, Secretary. 








TWO ENTRANCE SCHOLARSHIPS IN 











NATURAL Br mageomy of th valu of 125 Guineas (fe. a /ree 
Ymission) ar ay nually in OCTOB EB Rat ST. 
THOMAS’S H SP iT "AL MI DIC AL SCHOOL, London, S.E.— 
For Particulars, apply to Mr. G. RENDLE, Medical Seeveners 
E. NETTLESHIP, Dean 
G. H. MAKINS, Vice-Dean 
VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
I con Se Se 4 urtment of Science, 
Technolog : TL I SDAY, ANU "AR 3. The ra eres 
prepare for umerce, and University a in Arts, 
Scien r w Stud s will be admitted to the Lect: 
ur s y 1, Chemical, Biological, 1 Engi 
La uloric Sheds, ar Dye puse, and the Art R 
Draw f 
Th wing Pre | free from the Secretary :— 
1. For Reg 
For O g Students 
cl 1 I rical Engineering 
VicroriA UNIVEKSITY. 
THE YORKS HIRE COLLEGE, LEEDS. 
Applic ns will be t JAN( ARY t for the Appoint 
f PROFESSOR O1 AG RICULTURI f £ a ye 
W Lecture | 
Pastion r N tained fror Secretary of the Yorksh Colleg 
Le 


SCIHNTIFIC 


The 


MICHAEL FARADAY 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. | 
SIR CHARLES WHEATSTONE. } 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. | 
ADOLF ERIK NORDENSKJOLD. 

SIR WILLIAM THOMSON. 

HERMANN L. F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER, 


} 


fol lowing is a list of the Portraits that 


Proof impressions of these, printed on India paper, 


NATURE 





J ANUARY I, 1891 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALsALL HEATH Roap 
BIRMINGHAM, 


Who last week sent to his subscribers Trout Ova, with sketch and descrip- 
tion. He also sent out Philodina roseola, Floscularia, Corethra plumicornis, 
Melicerta ringens ; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, 
Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s.’ 
or Twelve Tubes for 108. 6d. 


Portfolio cf Drawings, Eleven Parts, rs. each. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by W. Lanr CARPENTER, —_ , Prof. Forses. New Triple 
constructed for B. J. Maven, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution Dr. H. GRATTAN GUINNEss, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue. 300 Pages, 1s. ; Postage, sd. 
Smaller do.,6d. Pamphlets ae. HUGHES, Specialist, Brewster House 
Mortimer Ro ad, Kings! and, 





A. R. S. M., a Chemist and Sate 





v ith extens V f ‘The pret 
S e. i Ling 1 ustomed to T # s. 
th terary W mploy \SSISTAN I t iti 
Ma in ¢ lege or ‘Vechr lS 1. Ex- 
et rR fer nces. *Na 





ASSISTANT LECTURER OR DEMON. 


STRAT )R.—B.Sc. (Lond.), with H murs IT Bota 
Z , desires Post as Ag ) bjection t ya oad.- : 


Ad aut, Se ee, Craven Street, Strar W.C. 


On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
ITTEN, F.L.S., British Museum. 


ConTEenTs :—Original Articles by leadin Botanists.—E xtracts, and 
Notices of Books and Memoiis.—Articles in he yurnals.—Botanical News.— 
Proceedings of Societies. 


cdited by James Br 





in advance, 12s. 


E.C. 


Price 1s. 3a. Subscription for One Y« 


WEST, NEWMAN, 


ar, payable 


London: & CO., 54 Hatton Garden, 


WORTHIEBS. 


have appeared in the above Scries :— 


WILLIAM HARVEY. 


SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 


SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 

WILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

TAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH MENDELEEFF. 


may be had from the Publishers, price 5s. each; 


or the Set of 26 Portraits in a Handsome Portfolio for £6 15s. 0d., carriage paid. 


THE PORTFOLIO MAY BE 


OFFICE OF “NATURE,” 29 BEDFORD STREET, 


HAD SEPARATELY, 
Cheques and Money Orders payable to MACMILLAN 
STRAND 


PRICE 6s. 
CO., 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


LORD TENNYSON, D.C.L. 
THE POETICAL WORKS OF LORD TENNYSON. Pocket Editions A New 

Edition in I Vol., 1Smo, in Morocco Binding, Gilt Edges, 7s. 6d. net. 

NEW ILLUSTRATED BOOKS. 
RELICS OF THE ROYAL HOUSE OF STUART. Illustrated by a Series of 

40 Plates in Colours drawn from Relics of the Stuarts by WILLIAM GIBB. With an Introduction by JOHN SKELTON, 

B., LL.D., and Descriptive Notes by W. ST. JOHN HOPE, Secretary of the Society,of Antiquaries. Folio, Half- 
pressed Levant Morocco Binding, Gilt Edges, £7 7s. net. 
“a. <n Edition is limited to 300 Copies for Sale in England. 

* The idea of this volume originated at the time of the Stuart Exhibition in London. The book, a sumptuous folio, con- 
sists of forty beautiful drawings by Mr. William Gibb, of Edinburgh, reproduced in the finest style of lithographic art by Messrs, 
Maclagan and C umming, who reproduced Mr. Gibb’s drawings of musical instruments in the handsome volume published some 
years ago by Messrs. A. and C, Black. Mr. Gibb has made the drawings entirely from the objects themselves. 


ROYAL EDINBURGH: her Saints, Kings, and Scholars. By Mrs. OLiruanr, 


Author of ‘‘ The Makers of Florence,” ‘‘ The Makers of Venice,” &c. With Illustrations by Georce Reip, R.S.A. 
Medium 8vo, 21s. 








*,* Also a Limited Edition on Large Paper. Super Royal 8vo, Sos. net. 

Contents.—PART I. Margaret of Scotland, Queen and Saint. PArt II. The Stewards of Scotland: James I., Poet and 
Legislator—James II., with the Fiery Face—James III., the Man of Peace—James IV., the Knight-Errant—James V., the Last 
of the Heroic Age. PART III. The Time of = Prophets: Under the Queen Regent—Under Queen Mary—The Triumph and 
the End—The Scholars of the Reformation. Part IV. The Modern City: A Burgher Poet—The Guest of Edinburgh—The 
Shakespeare of Scotland. 

The Sfectator says :—‘‘ The contents of ‘ Royal Edinburgh’ are arranged with great skill, and in such a manner as to do 
ample justice to the saints, prophets, and poets whom, as well as kiogs, Mrs. Oliphant brings into her historical net. . . . ‘ Royal 
Edinburgh’ is abundantly and richly illustrated by Mr. George Reid, one of the first of living Scotch artists. . . Between letter- 
press and illustrations, ‘ Royal Edinburgh’ reproduces the tragedy, the glory, and the picturesqueness of Scotch history as no other 
work has done.” 

WITH 182 ILLUSTRATIONS BY HUGH THOMSON. 

THE VICAR OF WAKEFIELD. By Otiver Gotpsmirn. A New Edition, 
with 182 Illustrations by HUGH THOMSON, and a Preface by Austin Doxsson. Uniform with the Randolph Caldecott 
Edition of *‘ Bracebridge Hall” and ‘‘ Old Christmas.’’ Crown 8vo, 6s. 

*,* Also a Limited Edition on Large Paper. Super Royal 8vo. (Out of Print.) 

The Speaker says :—‘ “The delightful story has never been illustrated in a more pleasing fashion than in this charming little 
volume, for this is an edition of the ‘ Vicar’ to be read and lovingly cherished on the bookshelf in the chimney corner, where one’s 
favourite companions stand side by side, instead of being relegated to the formal pomp of the glazed and wired bookcase, or left to 


lie upon the drawing-room table, It is delightful alike to hold, to read, and to scan with an eye to the illustrations, . . . Such an 
edition as this of Goldsmith’s Prose Idyll will be welcome everwhere as an old friend in the daintiest of new attires.” 

The Saturday Review says :—‘* This handsome little volume has three attractions: its text (of which it is not necessary to say 
anything, —_ that the oftener we read it the better we like it), its illustrations, and its preface. . . . One of the best illustrated 
‘Vicars’ we know.’ 


The Q uecen says :—‘* The edition is most profusely and most graphically illustrated by Mr. Hugh Thomson, who has most 
truthfully retained the costume and represented the customs of the period, without in any sense losing the individualism of the 
characters represented. Of the high artistic merit of Mr. Thomson’s work, our readers can judge by the specimens we reproduce. 

The Academy says :—‘‘ But though it is in humour that he is supreme—witness the inimitable head and tail piece s—he i is only 
one degree less happy with his demure damsels, elegant swains, and chubby boys; nor has he failed in the pathetic. We shall not 
single out any drawing for special comment, since the common praise is due to all, that none is unworthy of its subject or its 


Newly Published, Crown Folio, Half-morocco, Gilt Edges, £2 6d. net. 


The Library Reference Atlas of the World. 


A COMPLETE SERIES OF EIGHTY-FOUR MODERN MAPS. 
By JOHN BARTHOLOMEW, F.R.G.S. 


With Geographical Index to 100,000 Places. Half-morocco, Gilt Edges, Folio, £2 12s. 6d. net. 
*.* This work has been designed with the object of supplying the public with a thoroughly complete and accurate 
Atlas of Modern Geography, in a convenient reference form, and at a moderate price. 


The Daily News says :—‘‘ The maps are engraved with remarkable clearness and carefully coloured. Among its distinguishing 
features is the unusually large proportion of maps devoted to Great Britain. Eighteen plates have been assigned t o the United 
Kingdom alone, which have been reduced from the > new Ordnance Survey to a scale of ten miles to an inch. . .« Everywhere, 
indeed, in the maps relating to British possessions marks of special care and pains are apparent. . . . We need hardly say that the long 


series of maps in the volume include all features of physical and commercial geography. A special word of praise is due to maps 
devoted to the North American Continent, and particularly to the admirable series of ten maps which are given to the United 
States.” 
The Scotsman says :—‘‘ In a word, it may well be doubted whether there exists a better Atlas for general reference in a library. 
It does more than fulfil its own promise. 
‘he Morning Post says :—‘‘ The ‘ Library Reference Atlas of the World’ is a volume of noble proportions, and is certainly one 
of the best works of the kind extant.” 
:, Proceedings of the Royal Geographical Society,—‘‘The author and publishers have produced a thoroughly useful Reference 
Atlas. 
The Zimes says :—‘* To those desirous of possessing an Atlas of handy size, at a reasonable price, and amply supplied with 
maps executed with taste and accuracy, Mr. Bartholomew’ s ‘ Library Atlas’ may be commended. . . . There are few places one is 
likely to inquire for that will not be found in this Atlas.” 


A Copy may be seen at all the leading Booksellers. 
MACMILLAN AND CO., LONDON. 
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Price 6s 
Part II., JANUARY 18o1. 


and Woodcuts. 


Now Ready. 

Vol. XXV.—New Series, Vol. V. 

With Plates 

THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 


Profs. HUMPHRY, TU RNER, AND M’KENDRICK. 
CONTENTS. 
1. A.A Kawnruack, F.R.C.S. Thyreo-Glossal Duct. (Plate III.) 
r. W. SHore, "2. Origin of Liver. (Plate IV ) 


3. Prof. HawiLron, stn 
Nephritis is oe d. 


4- R. C. BENINGTON, M R. 


Means by which Oily Dédris 


A Symelian Monster. (Plate V.) 
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WORKS BY THE LATE 
JAMES CROLL, LL.D., F.R.S. 


**A keen investigator, 
Dail 4 News. 
** 4 deep and original thinker.’ 


an able writer, a great thinker,”— 
’"—Academy. 


Uniform in Size and Binding. 


CLIMATE AND TIME IN THEIR 
GEOLOGICAL RELATIONS. A Theory of Secular 
Changes of the Earth’s Climate. Large Post 8vo, with 
Illustrations, Cloth, 10s. 6d. 


DISCUSSIONS ON CLIMATE AND 


COSMOLOGY. A Supplementary Volume to ‘‘ Climate 
and Time.” Large Post 8vo, with an Illustrative Chart, 
Cloth, 6s. 


STELLAR EVOLUTION AND ITS 


- Prof Venepikt. Surface-Anatomy of Brain 
6. R. W. Sauretpt, M.D. Crania of North American Indians. 
7. W. Rocer Wittiaws, F.R.C.S. Polymastisn 
R. Murr, M.D. Physiology and Pathology of Ute d. (Plate VI.) 
J.C. Wensrt » Oe B. Method of Preparing Large Sections 
ArTHUR THoM , M.B. Skin and Scalp of Negro Feetu (Plate 
VII.) 
t Prof. Cunnx iA Sylvian Fissure and Island of Reil in Primate | 
Brain 
Toun Fer M.D. The Auditory Centre. 
Notice of New Book : 
14. Proceedings of the Anatomical Society of Great Britain and Ireland 
WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London : 
and 20 South Frederick Street, Edinburgh. 


HEINEMANN’S SCIENTIFIC HAND-BOOKS. 
Vol. I., Just Pul vo, Cloth, 7s. 6d. 


MANUAL of ASSAYING GOLD, SILVER, 


COPPI R, and LEAD ORES. By WALTER LEE BROWN, 


lished, Small Crown 


B.Sc. Revised, Corrected. an “. onsiderably Enlarged, with a Chapter 
» ASSAYING of FUEL, by A. B. GRIFFITHS, Ph.D., 
F. Re’ S. (Edin.), F.C.S 
London: WM. HEINEMANN, 2: Bedford Street, W.C. 


To be 


THE LAWS OF FORCE AND MOTION. 
By JOHN HARRIS. 


t Work on certain Theories of Dynan ui ics. Quarto, Cloth, res. 
**Some Propositions in Geometry,”’ by the same Author. 


LEA, & CO., Circus Place, London Wall. 


Ready about Christmas. 





An importar 
(Uniform wit 


WERTHEIMER, 


th 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—-GREAT TURNSTILE, HOLBORN, LONDON, W 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Poe 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type- Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &<. 


AUTOCOPYIST DEPT. 
London Wall, London, and 52 Princess Street, Manchester. 
OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, Three Stamps. 


(A.E.T.Co., La.), 





hi 
| published, 


RELATIONS TO GEOLOGICAL TIME. 


8vo, Cloth, 5s. 


Large Post 


Just Published. 


THE PHILOSOPHICAL BASIS OF 


EVOLUTION. Large Post 8vo, Cloth, 7s. 6d. 


London: EDWARD STANFORD, 


26 and 27 Cockspur Street, Charing Cross, S.W. 


Just Published, Large Demy 4to, Price 


A POPULAR HAND- -BOOK AND 
ATLAS OF ASTRONOMY. 
By W. PECK, F.R.A.S., F.R.S.E., 

Astron City of Edinburgh. 


rraphs, Charts of th 
ts, Sun, XC 


mer to the 
Containing 44 large Quarto Plates, including Phot 
Stars, Moon, Mars, World, Coloured Plates of the P 
THe CxHarts embrace e the whole star sphere, and contain over 6000 stars, 

r clusters, &c., in white on a blue grour 
erpress contains a Catalogue of Do 
which can be seen nel © 
ary and Variable Stars, Meteor Sys 
ption of the various celestial bodies 
din observing them Numer: us illustration 
sw rh ta the most useful and practical popul 
and is specially valuable for those possessing telescopes. 














astronomy yet 
Prospectus, with Specimen Plates, free on application. 


GALL & INGLIS, London and Edinburgh. 


Post Free for Three Stamps. 


A New Classified Catalogue (No. 104) 
Important Works for Sale on 
INVERTEBRATA: 

PART I.—LOWER ANIMALS, LIVING AND FOSSIL. 
Containing Protozoa (Foraminifera, Spongida, &c.), Ca:LENTERATA 
(Hydroida, Coralline, &c.), EcutNopERMATA (Crinoidea, &c.), ANNULOSA 


Annelida, Crustacea, Arachnida, Myriopoda). Works on the 
AQUARIUM. 


(Rotifera, 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


“By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 
SLIGHT AILMENTS : Nature and Treatment. 3rd aaiien. 
{Ready October 1 
OUR MORALITY AND THE MORAL QUE STION., 2s. 64. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 
HOW TO WORK — THE MICROSCOPE, _ 100 
Plates. 21s. (Harriso 
THE MICROSCOPE. IN MEDICINE. 86 Plates. 21s. 
| BIOPLASM: an In‘:oduction to Medicine and Physiology. 
6s. 6d. 
| ON LIFE AND ON VITAL ACTION. 55s. 
| THE MYSTERY OF LIFE, 3s. 6d. 
THE ‘*MACHINERY” OF LIFE. 2s. 
| THEORIES AND RELIGIOUS THOUGHT. 55s. 6d. 
London: J. & A. CHURCHILL. 
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$911 J 
DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Janvary 1. 


Fire (adapted to a Juvenile 


pamuane 5 I, I 


Rovat INsTITUTION, at 3.—Frost and 
Auditory): Prof. Dewar, F.R.S. 


FRIDAY, JAxvary 2. 





GrovocisTs’ Association, at 8.—On some Recent Sections at Dulwich: 
“*homas Leighton and Joseph B. Ogle.—The British Tertiary Echinoid 
4S an a their Affinities: J. Walter Gregory. 
SATURDAY, JAnvary 3 
Rovat INSTITUTION, at 3-—Frost and Fire (adapted to a Juvenile 
Auditory): Prof. Dewar, F.R.S 
S UNDAY, JANUARY 4. 
Sunpav Lecture Society, at 4.—Ballooning in the Service of Science 


en Lantern Illustrations): Eric Bruce. 
TUESDAY, January ¢ 


ZooLociIcaL SocigTy, at 8. Tew of a New Lizard of the Genus 


(with Oxyhydrog 





Ctenoblepharis » fro m ¢ “hili : G. A. Boulenger.—On some Chelonian Re 
mains preserved in the ttle the Royal College of Surgeons: G. A. 
B nge Contributions to the Anatomy of the Kz agu (Rhin »chetus 












yu tbat 2 Be ard. ; : 
Rovat INSTITUTION, at 2.—Frost and Fire (adapted to a Juvenile 
Auditory): Prof. Dewar, F.R.S. 


WEDNESDAY, Jaxvary 7. 


NA deehnanl 





GEOLOGICAL SOCIETY, at — the North-West Region of Charnwood | 
Forest, with ot] ier N tes: Rev. Hill pier Prof. ‘T. G. Bonney, F.R.S. 
-Note on a ( act-Structure in oo Syenite of Bradgate Park : Prof. T. 
G. Bonne R. .S.—On the U nconformities between the ® Rock Systems 





ambrian Quartzite in Shropshire: Dr. Charles Callaway. 
THURSDAY, Janvary 
MATHEMATICAL SOcIETY, at 8.—Geometrical Metamorphoses by Partition 
and Transformation: H. Perigal. 
Reval INSTITUTION, at += Frost and Fire (adapted to a Juvenil 
Auditory): Prof. Dewar, F.R.S 


FRIDAY, > JANUARY 
Rovat AsTRONOMICAL SOCIETY, at 8. 


MINERALS, ROCKS, FOSSILS. 
RECENT SHELLS, CORALS, SPONGES, Xc. 
ROBERT F. DAMON, Wayeeuen, 


underlyi 


Supplies Museums, Universities, Classes, and Schools with Large and 
Small Collections of —_— OGICAL SPECIMENS of all kinds, both Dry 
and in Spirits. Also Cz of the Skull and Bones of 


| Pikrite, 


Rhytina, petmescentirincet Racepteree, Megalosaurus, 


Pterichthys, Pterygotus, Stylonurus ; 
Paddle of Pliosaurus grandis, &c. 


fe pgm 1 Se ies of Ooli ok me Liassic Ammonites and Nautili, some cut 
in fine prest 
"Al arg e Collection of Ol D RED FISHES from Scotland and Canad 
1s Examples CRETACEOUS FISHES FROM rH} 
TEBANON 
lementary Sets of both Recent and Fossil Shells for Students 


i) reign Shel 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 
Mr. HENsoN has now on hand some very fine Mineral 


Spesimene, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS, 
CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Lessons piven. 


's Free on appl 


Catalogues Free. 
GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
acd Geological Position, in Mahogany Cabinets. 100 Specimens, 25s ; 
290 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 


78 NEWGATE STREET, LONDON, E.C. 
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MINERALOGY AND GEOLOGY. 


Special a of First Order of Merit, Melbourne, 
888-89, for Collections, &e. 
ALso, Saas OTHER First Crass Prize Mepats. 

Special Collections for Students, Lecturers, and Museums. 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
—Apparatus and Appliances—Minerals for Chemical Purposes— 
Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 

Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


F. H. BUTLER,M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently added to Stock :—A large series of Cornish Minerals, including 
fine Gothite, Chalcotrichite, Bismuthine, Liroconite, and Francolite ; rare 
Fossils from the Pentlands and from the Folkestone Gault samples of 
various important Phosphatic Deposits; Micro-sections of Oligoclase- 
Augite- ee e, Canisp, Glaucop shane Epidote-Schist, Ane lesea, Augite- 
Lochinver, and Microcline-Pegmatite, Risp mee Sutherland, Quartz- 
Felsite with flow-structure, Llanberis Granite, Killir and other R ocks; 
and a few interesting New Zealand Stone inelemen n = some of very early 


types. 
Collections of typical specimens of Rocks, Minerals, Fossils, and Natural 
History ob jects generally for Science ‘Teachers made up to order at 


exceptionally low rates 


BOILING WATER OR MILK, 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BREAKFAST OR SUPPER. 
THIS 


COM... 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


SUBSCRIPTIONS TO “NATURE.” 


d. 
WS 6 kee eo +. ee ee eS 28 ° 
PPE. se sacteccoscvsces SE 
ROU tc ce rev esetivcnns 9 E 


To the United States, the Centionns. &e. :— 
nn. . 6 < x : cnmeeovs 
Half-yearly.. 2.2.0.0... eee IS 
Pe cee eens evenness €® 

To India, China, and Japan :— 

Yearly. ..... ceo ewes SSS 
Half-yearly.........-.2-.. 16 6 
GO svc rec tcvcvrese OF 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
g & 





an 





d. 
One Eighth Pege, or Quarter Column . oi 6 
Quarter Page, or Halfa Column ..... 115 © 
prow e eeee, Ora Comm ...scses § 8 OC 
Whole Page ..... we oe ee 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 2g BEDFoRD STREET, STRAND, W.C. 
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MESSRS, MACMILLAN AND CO.’S NEW BOOKS. 


A NEW BOOK BY MR. NORMAN LOCKYER, F.R.S. 

THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 
SYSTEMS. By J. NORMAN LOCKYER, F.R.S., Correspondent of the Institute of France, Professor of Astro- 
nomicai Physics in the Normal School of Science, &c. 8vo, 17s. net. 

The Zimes says :—** Mr. Norman Lockyer’s book may well be regarded as by far the most important publication of the ¢ cur: 
rent week. . . . The evidence for these successive stages of cosmical evolution is found in a multitude of spectroscopic observations, 
which are discussed and co-ordinated by Mr. Lockyer with singular lucidity and penetration. . . . Mr. Lockyer’s book is one which 
no astronomer can neglect.” 


THE ADVANCEMENT OF SCIENCE; OCCASIONAL ESSAYS AND 
ADDRESSES. By E. RAY LANKESTER, M.A., LL.D., F.R.S., Linacre Professor of Human and Comparative 
Anatomy in the University of Oxford, Fellow of Exeter College, Oxford. 8vo, ros. 6d. 





—$$——. 


The Saturday Review says :—‘‘ These lectures on various scientific subjects collectively illustrate the author’s usual clearness 
and vigour of statement, the present outlook and practical tendencies of science.” 

Nature says :—‘* All of them are of more or less permanent interest, and we are glad to have them presented to us in the con- 
venient form of a well printed octavo volume. While some of the essays are somewhat too technical for the general reader, the 
majority are of great and very general interest, well worthy of being read and thought over by all. 


The Atheneum says :—*‘ Prof. Lankester always writes in an interesting manner, and is so well abreast of modern discoveries 
and phases of thought, that it is less dangerous for him than for many to collect the ‘chips’ of past years. 
The Odserver says : ‘ The essay on the history and scope of zoolog gy is, on the whole, pe rhaps the ablest summary of zoological 


cience as it now st ands in the lang uage 


; . ICVCL —T >. r - oe ee . 
THE PRINCIPLES OF PSYCHOLOGY. By Witiam James, Professor of 
Psychology in Harvard University. 2 Vols., Demy 8vo, 25s. 

Contents of Vol. I.:—The Scepe of Psychology—The Functions of the Brain—-On some General Conditions of Brain- 
Activity—Habit—The Automaton Theory—The Mind-Stuff Theory—The Methods and Snares of Psychology—The Relations 
Minds to other Things—The Stream of Thought—The Consciousness of Self—Attention—Conception—Discrimination and Com. 
parison—Association—The Perception of Time—Memory. 

Contents of Vol. II. :—Sensation—Imagination—The Perception of ‘* Things”—The Perception of Space—The Perception of 
Reality—Reasoning—The Production of Movement—Instinct-—The Emotions—Will—Hypnotism—Necessary Truths and the 
Effects of Experience. 


HAND-BOOK OF PSYCHOLOGY: SENSES AND INTELLECT. © By 
JAMES MARK BALDWIN, M.A., LL.D., Professor of Logic and Metaphysics in the University of Toronto, &c. Second 
Edition, Revised. Demy 8vo, 12s. 6d. 


THE THEORY OF LIGHT. By Tuomas Preston, M.A. Trinity College 
Dublin ; Lecturer in Mathematics and Mathematical Physics, University College, Dublin. 8vo, 12s. 6¢ 

The Academy says :—‘‘ The best studen:’s text-book on light yet published. For that is indeed what Mr. Preston has pr 
vided. Well printed, clearly expressed, and wonderfully free from errors, we can imagine no better work for the physical studen 
at our University Colleges, if they will only supplement Mr. Preston’s historical chapter—which admits no elastician to histori 
fame—by a perusal of Glazebrook’s ‘ Britis Association Report.’ Above all, the introduction to English readers of Cornu’s graphics 
methods of treating diffraction, as well as the discussion of the recent experiments of Michelson or Morley on aberration, deserv 
s} ecial notice.” 


A MANUAL OF PUBLIC HEALTH. By A. Wynter Brytu, RAS. Li 
Ma 


Fell.Chem.Soc., Fell.Inst.Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for 
Svo, 175. net. 
The Afetropolitan says :—‘* The book itself is a monument of indus try, care, and knowledge, and will be accepted with 
hesitation as the standard work of public health. A better book on the subject has not been written.” 
The Glasgow Herald says :—‘* The work is a very valuable one, and should have a place in the library of every practica 
sanitarian. 











’ 
rylebone, &c 


A NEW BOOK BY SIR FREDERICK POLLOCK, BART. 

OXFORD LECTURES AND OTHER DISCOURSES. | By Sir Freperick 
POLLOCK, Bart., Barrister-at-Law, M.A., LL.D. Edinburgh, Corpus Christi Professor of Jurisprudence in the University 
of Oxford, Hon. Member of the Juridical Society of Berlin ; Author of ‘* Essays in Jurisprudence and Ethics,” ‘** The Lan 
Laws,” ‘‘ An Introduction to the History of the Science of Politics,” &c. 8vo, 9s. 

: NEW BOOK BY PROFESSOR MAHAFFY., ; 

THE GREEK WORLD UNDER ROMAN SWAY. From Potysius to 
PLUTARCH. By the REV. J. P. MAHAFFY, M.A., D.D., Fellow and Professor of Ancient History in Trinity 
College, Dublin, and Hon. Fellow of Queen’s College, Oxford, Author of ** Social F ife in Greece from Homer to Men 
ander,” ‘‘ Greek Life and Thought from the Age of Alexander to the Roman Conquest.” Crown 8ve, Ios. 6d, 

A NEW WORK BY MR. JOHN FISKE. , 

CIVIL GOVERNMENT IN THE UNITED STATES CONSIDERED WITH 
SOME REFERENCE TO ITS ORIG IN. By JOHN FISKE, Author of ‘*‘ American Political Ideas Viewed from the 
Standpoint of Universal History,” ‘* The Critical Period in American History, 1783-89,” ‘‘ The Beginnings of New En gland.’ 
Crown 8vo, 6s. 6d. 

THE POOR LAW. By the Rev. T. W. Fowre, M.A., Rector of Islip. New 
Edition. With an Appendix on the Poor Law in 1890. Crown 8vo, 3s. 6d. [English Citizen Series. 


MACMILLAN AND CO., LONDON. 
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MESSRS, MACMILLAN AND COS. PUBLICATIONS. 


HISTORY (continued). 
HISTORY PRIMERS.—E ited by Joun | THE GREEK WORL > UNDE R ROMAN SW AY. 


RICHARD GREEN, LL.D. 18mo. ie From Plutar Pol ume Au r 4 wn 8vo. 1 
ROME. By Rev. M. CREIG uTON, M.A., Dixie THE MAKERS OF MODE RN ITALY: Mazzini, 


r of Ecclesiastical History in the University of Cambridge. 





































yan sAI re ecture By J. A R MARRIOT! 
urer in) Moden Saver cab Pelion xf 
G RE ECE. By C. A. Fyre, M.A., late Fellow BA. Lecturer in, Modern 1 
y College. Oxford. Maps A SUN “DN cr T, . 
EUROPE. By E. A. FReemax, D.C.L. Maps. | 4 SU MARY +r ot Maguay tual a 
FRANCE. By CHARLOTTE M. YONGE. ENGLAND UNDER THE ANGEV IN KINGS. 
GREEK ANTIQU ITIES. By Rev. J. P. By KATE NORGATE. With 


MAHAFFY, D.D. I) orn er Stee : i ’ ; 
ROMAN ANTIQU TTIES, By Prof. Witkrxs, ot ANDINAVIAN HI TOR Y. By i, C. Orrk. 


Cc [ ASSICAI “Cc EOGRAPHY. By H. F. Tozer THE EXP ANSION OF ENGLAND By J. R. 
’ _ ns SEELEY, M.A | f Moderr : 


G FOG RAP HY. By Sir G. GROVE, OT te M i] Ss. Ol R ( ‘OL ONL. AL E XPANSION. Extra¢ te fr m 


A GENEALOGICAL S' F THE KINGS gton , 
A GENEALOGI mh rEMMA OF THE KINGS | wwarysis OF ENGLISH HISTOR) 


EN Db AND FRANCI BOLE. Oe | Sere ee ately i 
CHRONOLOGIC. TABLES. <A Synchronistic Rs. 
| C. JENNINGS. 8¥0. PRIMER OF INDIAN HISTORY. Asi 
NFW HISTORIC AL ATLAS AND GENERAL 
HIST RY By H. LABBERTON.  4to. . I I COLLEG E HISTORY OF INDIA. Asiat 
A SHORT MANUAL OF THE HISTORY OF ' I 
INDIA. With an A (tere , The S A SHOR T HISTOR) OF INDIA AND OF THE 
} BRII | f ; : : , 
CAMEOS FROM ENGLISH HISTORY 
4 DAY-BY-DAY RECORD OF EVENTS \ TI M. YON { 
ANNALS OF OUR TIMES: a Diurnal of Events, LO. TO EDWARI 
© ° tT . y ‘ = NI ' \ } 


Jraat § | nee EUROPEAN HISTORY. Narrated in a $ 

J ; Part IIL, July 187 1‘ E. M. SEWEI { 

-REEK LIFE AND THOUGHT FROM THE ' ; jones a 
Meee OF Thane Ce GET FROM THE | cue VICTORIAN HALE-CENTOURY—A. UBL 


MAHAFFY 1 } f ( 9 LEE f 1K 
MACMILLAN AND CO., LONDON. 12 
A New Atlas for Schools. 


MACMILLAN’S SCHOOL ATLAS. 


PHYSICAL Desig PLT an. 
\ Series th General hh 


By J. G. BARTHOLOMEW, F.R.S.E.. F. RG.S.., &c. 





patiy 

















ikely to prove acceptal le and x iseful. a i i 
The British Weekly says :—‘* This is the most complete atl f its kind we have seen. . . The general index and 
yeographical etymolog zy add to the value of this first-rate school gs 
The Daily News says :—‘‘ It is probably the most complete thing of its kind yet published.’ 






MACMILLAN AND CO., LONDON, 
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al equal to 


ace at which it is set u 


The sphere 


provided with rack and 


pinion for focussing the image of the sun on 


the sensitised paper placed in the base. 
suit the latitude ; 


, F.R.S., of Cooper’s Hill 
the observer has merely to place the instrument 


consists of a cylindrical me- 
opposite to the lens of which is a 


This ingenious instrument, which is the inven- 
PRICE £6 15s. 
Maker, 
JAMES J. HICKS, 
8, 9,,& 10 Hatton Garden, London, E.C. 


ther Particulars on Application to the 


MCLEOD’S 


SUNSHINE RECORDER. 





instrument must be placed with its vertical 


plane in the meridian and inclined with the 
sphere upwards so that the axis of the camera 
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PERKEN SON & RAYM _ ESTABLISHED 1852. 99 HATTON GARDEN, 
ATALOGUE FREE. 
5 . ENT, London, E.C. 


MANUFACTURE OPTICAL LANTERNS, &c. " OPTIMUS i 








| 
| 
} 
| 
| 








ea Soma is effi ENLARGING APPARATUS, 
cient for Exhibitions Patent Quick Acting Rack Adjustment. 
definition, being a supe This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
rior Achromatic Photo- by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
graphic Combination, brilliant illumination Compound Condensers. 
with Rack and Pinion, -f with Russian Iron 
Compound Condenser CONDENSER. instead of Mahogany 
of 4 in. diameter, 2-wick ; s. d. é Body. s. d. 
Refulgent Lamp 5-in., no front lens ... .. 1000 s-in., nolens .. 75 0 
: 5-in., with ,, ooo cco 137 0 5-in., and ,, -- 102 6 
4 5s a. 6-in., no mt oo wow Bee 6-in., no ,, -. 876 
Japanned Metal, complete in Box 110 O° 6-in., with ,, os aa 6-in., and ,, « ies 
Mahogany outsid body = ee ee 7-in., no in oo w ee 7-in., no 4, ia aa : 
Mah any outside body, Panelled zine with oe = : Zins 7 " - ad : 
Door, Brass Stages, and Sliding >in... : 990 0 Mica oo " 950 0 
"Tube om one ase aan uo & 2.@ 1o-in 360 0 =! SS eel e. 285 0 
Russian Iron Body, Brass Sliding Tube 2 5 O r2-In, : 580 0 $248.,4, » oo 0 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 © 
17 29 9 5 10 °o 
6 10 


NEW POLARIZING: PRISM. 
CHEAP SCHOOL APPARATUS 
Approved by Science and Art Department. 
HARVEY Qa PEAES, 


56 CHARING CROSS ROAD, W.C. 


SPECTROSCOPES & SPECTROMETERS JQHN J. GRIFFIN & SONS, Limiteo, 


FOR 


MAKERS OF 
TELESCOPES OR LABORATORY USE, 
With ‘ Rowlands’s’’ Metal Gratings, or with Prisms of every Description. | CHEM ICAL, PH ILOSOPH ICAL, AN D 


DISK PRISMS AND MOUNTINGS | PHOTOGRAPHIC APPARATUS, 


For Photographing the Stars on Secchi’s Plan. 

















| 
| 
| 
| 22 GARRICK STREET, COVENT GARDEN, 





> un LONDON. 
A. HILGER, 
Astronomical and Optical Instrument Maker, CHEMICAL APPARATUS of every description for Analytical Oper 
STANHOPE STREET HAMPSTEAD RoaD, tions and Experiments of Demonstration. 
” Lonpon, N.W. | APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 


| nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 


- | of Physical Science. 
GOLD MEDAL, Highest i Inventions Exhibition, | 
1885. 


SEND FOR CATALOGUES, FREE ON APPLICATION. 














‘ , is 7 t 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
veined by Lemp. = phage Teg ae Tevet, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, January 1, 1891. 
ACM “9 




















JAMES J. HICKS, 


8, 9,"& 10 Hatton Garden, London, E.C. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


Ane 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


Registered as a Newspaper at the General Post Office.] 
THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials 
the two following have been reczived by the 
maker :— 
THE OBSERVATORY, MELBOURNE, 
October 10, 1888. 
Dear Sik,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELtery. 





































Now MADE 


IN 
Fixr WaTCH 
Size. 





EpinsurGu, May 31,’89. 

Dear S1r,—I have just 
returned from a six weeks’ 
Stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
#| ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted bein 
only about y45 of an inch. 
During my stay at the Ob- 
ervatory the Aneroid was fre- 
quently tested by taking it down 
2000 feet and then comparing it 
- . . with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer, Scott. Met. Soc. 

J. J. HICKS, 8, 9, & 1O HATTON GARDEN, LONDON. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. | 


The lenses alone are worth the money.”—Sritish Medical Journal. 


RECK'S 


£2 2s. to £5 5s. 





Is 
made 
through: 
out in brass, 
neatly ja- 
panued, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 

well-finished Instrument. . 
POSS SSEOSSCSOSOO SOOO 


R. & J. BECK, 68 Cornhill, London, E.C. 





















THURSDAY, JANUARY 8, 1891. 





[PRICE I5 CENTS. 


{All Rights are Reserved. 


MR. JOHN BROWNING, 
OPHTHALMIC OPTICIAN, 


AND AUTHOR OF 
4 
“OUR EYES” 
(now in its Tenth Edition), 


Begs to announce that his only address now is— 


63 STRAND, LONDON, W.C., 


| where he may be consulted personally, Free of Charge, 


| 
| 
| 
} 





respecting Spectacles for all forms of defective vision, 
between the hours of 10 and 4 daily, except on Saturdays, 
when his hours will be from Io to 12. 

An appointment in writing is desirable in the case of 
those coming from a distance. 





NEGRETTI & ZAMBRA’S NEW YEAR'S GIFTS. 


NO 





‘saquvmMdn 


USEFUL AND 
ORNAMENTAL, 
GNV V4UNIND @ 


OPERA, RACE, & FIELD GLASSES 
OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND Scientific INSTRUMENT MAKERS TO THE QUBEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. | 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings, Price 5s. 6a. 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. ”* 


SCIENCE INSTRUCTION FOR TEACHERS IN PUBLIC 
ELEMENTARY SCHOOLS. 


Eight Lecture Demonstrations of a Course of Experiments in accordance 
with the British Association Committee’s Programme for the Teaching of 
CHEMISTRY IN SCHOOLS, by Prof. H. E. ARMSTRONG, F.R.S. 
on SATURDAY Mornings, commencing JANUARY 24, from ro to 11 
o'clock. 

There will also be Laboratory Practice 
Number of Teachers. 

Fee for the Lectures, 
Practice, Ten Shillings. 

Applications for Admission to be org 
Guilds Central Institution, Exhibition Road, S.V 

W.Cc. U INWIN, Dean. 
JOHN WATNEY, Hon. Sec. 
City and Guilds of London Institute 
for the Advancement of Technical Education. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. 
ELECTRICAL ENGINEERING. 


A Course of Lectures will be given on Accumulators, their Manufacture, 
Testing, and Practical Applications; Arc and Glow Lamps, Construction, 
Regulation, Life ; Methods and Cost of Electric Lighting, Electric ens 
the Distribution of Energy Electrically, by Prof. W. E. AYRTON, F.R 
on MONDAYS and WEDNESDAYS, from 3 till 4 o'clock, aeons 
WEDNESDAY, JANUARY 14, 1891. 

Fee for the Course, 14 Guineas per Term. 

Application to join the Course should be made to the Dean, City and 
Guilds Central Institution, Exhibition Road, S.V 


| a U NWIN, Dean. 
JOHN WATNEY, Hon. Sec. 


City and Guilds of London Institute, Gresham College, E.C. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. 
BREAD-MAKING. 


from 11 to 1.30 for a Limited 
Five Shillings; for the Lectures and Laboratory 


to the Dean, City and 








A Course of Lectures on HEAT in its RELATION to BREAD- 
MAKING will be delivered by Mr. WILLIAM JAGu, F.C.S., F.I.C., on 
JANUARY 13 and following TUESDAYS, at 7.30 p.m. 


The object of the Course is to give, in the simplest possible m anner, in- 
struction to Working Bakers as to the effects produced by Heat in the 
Manufacture of Bread. 

Tickets, Price Five Shillings, may be obtained on applica 
Central Institution, Exhibition Road, S.W. 


WwW. C. UNWIN, Dean. 
JOHN WATNEY, Hon. Sec. 
City and Guilds of London Institute, Gresham College, E.C. 


ation tothe DEAN, 








VICTORIA UNIVE ERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Second Term of the Seventeenth Session in the Depz artment of Science, 
Technology, and Arts, begins TUESDAY, JANUARY 13, “he Classes 
prepare for Professions, Commerce, and University Degrees in Arts, 
Science, and Medicine. New Students will be admitted to the Lecture 
Courses, as well as to the Physical, Chemical, Biological, and Engineering 
Laboratories, the Weaving Sneds, and Dye- house, and the Art Room and 
Drawing Office. 

The oe Prospectuses may be had free from the Secretary :— 

. For Regular Day Students. 
2. For Occasional and Evening Students. : 
3. Classes in Civil, Mechanical, and Electrical Engineering. 


VicTORIA UNIVERSITY. 


THE YORKSHIRE COLLEGE, LEEDS. 


Applications will be received up to JANUARY 31 for the Appointment 
of PROFESSOR OF AGRICULTURE, at a Stipend of £300 a year and 
two-thirds of Lecture Fees. 


Particulars may be obtained from the Secretary of the Yorkshire College, | 


Leeds. 


TWO ENTRANCE SCHOLARSHIPS IN 
NATURAL SCIENCE, of the value of 125 Guineas (¢.¢. a /ree 
admission) and £60, are awarded annually in OCTOBER at ST. 
THOMAS’S HUSPITAL MEDICAL SCHOOL, London, S.E.— 
For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 

E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 











LIVING SPECIMENS FOR THE MICROSCOPE. 


| GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roap 
BIRMINGHAM, 
Who last week sent to his subscribers Vibrio rugula, with sketch and 
description. He also sent out Ova of Trout, Philodina roseola, Daphnia 
vetula, Corethra plumicornis ; also Amoeba, Hydra, Vorticella, Crayfish, 
Dog-Fish, Amphioxus, and other Specimens for Biological Laboratory work. 
Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1s. 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


FOR SALE.—EQUATORIAL TELE. 


SCOPE. 12-inch Cassegrain Reflector by Gruss, Complete with 
Driving-Clock, Two R.A. Circles, Dec. Circle, Lunar Wheels, Four 
Eye-pieces, Micrometer, and Position Circle with Electric Illumination 
—For Price and Particulars apply to W. E. Wilson Street, Rath- 
owen, Ireland. 


A.R.S.M., Analytical Chemist and Metal- 


lurgist, with extensive general knowledge of Theoretical and Applied 
Science, good Linguist, and accustomed to Technical Translation and 
other Literary Work, seeks Employment as ASSISTANT to Scientific 
Man, Lecturer, or Demonstrator in College or ‘Technical School. Ex- 
__cellent Referenc es.—** DiGamma,’ " Natu RE Office. 


PRACTICAL BIOLOGY. 
CHARTERHOUSE SCIENCE SCHOOLS, ALDERSGATE 
STREET, 
1st in B.Sc. Honours in 1890 and 4 


9g. Country Students taught by Correspondence, and Practical Work 
done in London. 


STUDENT FOR FINAL B.Sc. (Mathe. 


matics and Physics) Desires Work for a Few JH urs Daily in London. 
Successful in Coaching. Good References.— ’ Nature Office 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street Liverpool 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With ‘* Rowlands’s’’ Metal Gratings, or with Prisms of every Description. 


b 











Recent Successes of Private Students ; 
128 








DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 











GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 


JOHN J. GRIFFIN & SONS, Ln, 


PHOTOGRAPHIC suvamrenned 
Now REapy, 
Complete I/iustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs- 


Free Instruction to Beginners. : 











| 22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 
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MESSRS. MACMILLAN & CO.’S LIST. 


LORD TENNYSON, D.C.L. 


POETICAL WORKS OF LORD TENNYSON. 


POCKET EDITION, 
A New Edition in 1 Vol., 18mo, in Morocco Binding, Gilt Edges, 7s. 6d. net. 


ROYAL EDINBURGH: her Saints, Kings, 
and Scholars. By Mrs. OLIPHANT, Author of ‘‘ The 
Makers of Florence,” ‘‘ The Makers of Venice,” &c. With 
Illustrations by GEORGE REID, R.S,A. Medium 8vo, 21s. 

*.* Alsoa Limited Edition on Large Paper. 
8vo, 50s. net. 


Super Royal 


The Sfectator says :—‘‘ The contents of ‘ Royal Edinburgh’ 
are arranged with great skill, and in such a manner as to do 
ample justice to the saints, prophets, and poets whom, as well as 
kings, Mrs. Oliphant brings into her historical net. . . ‘Royal 
Edinburgh’ is abundantly and richly illustrated by Mr. George 
Reid, one of the first of living Scotch artists. . . Between 
letterpress and illustrations, ‘ Royal Edinburgh’ reproduces the 
tragedy, the glory, and the picturesqueness of Scotch history as 
no other work has done.” 


WITH 182 ILLUSTRATIONS BY HUGH THOMSON. 

THE VICAR OF WAKEFIELD. By 
OLIVER GOLDSMITH. A New Edition, with 182 
Illustrations by HuGu ‘THOMSON, and a Preface by 
AusTIN Doxzson. Uniform with the Randolph Calde- 
cott Edition of ‘‘ Bracebridge Hall” and ‘* Old Christmas.’’ 
Crown 8vo, 6s. 

*,” Also a Limited Edition on Large Paper. Super Royal 

8vo. (Out of Print.) 

The Academy says :—‘‘ But though it is in humour that he is 
supreme—witness the inimitable head and tail pieces—he is 
only one degree less happy with his demure damsels, elegant 
swains, and chubby boys; nor has he failed in the pathetic. 
We shall not single out any drawing for special comment, since 
the common praise is due to them all that none is unworthy of its 
subject or of its fellows.” 


MACMILLAN AND CO., LONDON. 








NEW 
CHEAP 





WIMSHURST MACHINE. 


Works in any Weather. 
WITH 15-INCH PLATES, £4 10 0 


Best made, Studded Plates. 


17 99 ” 5 10 Oo 
610 oO 


POLARIZING PRISM. 
SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @& PEASE, 


56 CHARING CROSS ROAD, W.C. 





} 
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c Sle he 

> EER: 

Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :~GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


[HOLLOWAY'S OINTMENT estate 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when this Ink is used. It has been adopted in 

the principal Banks, Public Offices, and Railway Companies throughout | 
Ireland. 

It writes almost instantly full black. | Flows easily from the Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Iscleanly to use,and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 

BEWLEY & DRAPER (Limited), Dublin. 








BOILING WATER OR MILK, 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BREAKFAST OR SUPPER. 


~FRY’S 


Pure Concentrated 


COCOA 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 








Paris Exhibition, 
1889 





Gold Medal 
awarded to 
iJ S. Fry & Sons 





AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 
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NEW BOOK BY AGNES M. CLERKE. 


THE SYSTEM OF THE STARS. 


By AGNES M. CLERKE, 


Author of “‘ A History of Astronomy during the Nineteenth Century.” 
With 6 Plates and numerous Illustrations. 
t Vo]., 8vo, 21s. 


“A work which will become popular wherever students are found.”— 
English Mechanic. 

* Will be hailed with satisfaction by all students of astronomy.” —¥ournal 
of British Astronomical Association. 

Fe - sangy © : . 

Miss Clerke has exercised a sound judgment on many problems, and has 

made many valuable sugge tions as to the lines on which future investiga- 
tions should be proceeded with. The book is well illustrated throughout, 


among the illustrations being reproductions ot some of Mr. Roberts’s mar. 
vellous photographs. . . . We have to express our unqualified admiration 
of a good deal that this book contains.’’— Nafure. 

** An able and delightful book... . . The celestial bodies become intensely 
real tothe reader. There is not a page of the book which does not give 
evidence of immense reading. . . . Of the illustrations we can speak highly,’ 
—Observatory. 


London: LONGMANS, GREEN, & CO. 





WTON & CO. 
' ty SCIENTIFIC INSTRUMENT 


6), MAKERS 

; TO HER MAJESTY THE 
QUEEN 

AND THE GOVERNMENT. 


N E 














Makers of every descrip- 

tion of OPTICAL and 

PHYSICAL APPARA- 
- TUS of the highest class, 
for Colleges, Institutions, 
&e. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 


eee a] of 


WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15 in., £5; 18-in., £6 10s. As made for the Science and Art 
epartment, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 





PURCHASERS OF SELF-RECORDING 
INSTRUMENTS SUCH AS 


Self-recording Barometers, 





Self-recording Thermometers, 

Self-recording Hygrometers, 

Self-recording Galvanometers, 

Self-recording Rain-gauges, 
&e., 


Should see that they are marked 


TRADE MARK. 
° 
This mark has been entered by the Inventors and Manu- 
facturers. 
No articles without this Mark are genuine. 


KING, MENDHAM, & Co,, 


Electrical Engineers 


AND 
Manufacturing Electricians. 


SpectALitiEs.—K.M.B. Pocket Galvanometer, 
12s. gd., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, Post FREE, 44d. 
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Just Published, Large Demy 4to, Price 21s. 


A POPULAR HAND-~BOOK AND 
ATLAS OF ASTRONOMY, 


By W. PECK, F.R.A.S., F.R.S.E., 
Astronomer to the City of Edinburgh. 


Containing 44 large Quarto Plates, including Photographs, Charts of the 
Stars, Moon, Mars, World, Coloured Plates of the Planets, Sun, &c. 


Tue Cuarts embrace the whole star sphere, and contain over 6000 stars, 
nebula, star clusters, &c., in white on a blue ground. 

The Letterpress contains a Catalogue of Double Stars, Star Clusters, 
Nebula, &c., which can be seen with small telescopes; ‘Tables of the 
Principal Binary and Variable Stars, Meteor Systems, &c., together with a 
popular description of the various celestial bodies, and the principal instr- 
ments used in observing them. Numerous illustrations in the text. 

This work is the most useful and practical popular work on astronomy yet 
published, and is specially valuable for those possessing telescopes. 

Prospectus, with Specimen Plates, free on application. 


GALL & INGLIS, London and Edinburgh. 


HEINEMANN’S SCIENTIFIC HAND-BOOKS. 
Vol. I., Just Published, Small Crown 8vo, Cloth, 7s. 6d. 
MANUAL of ASSAYING GOLD, SILVER, 
COPPER, and LEAD ORES. By WALTER LEE BROWN, 
B.Sc. Revised, Corrected, and considerably Enlarged, with a Chapter 


on the ASSAYING of FUEL, &c., by A. B. GRIFFITHS, Ph.D., 
F.R.S. (Edin.), F.C.S. 


London: WM. HEINEMANN, 21 Bedford Street, W.C. 


Post Free for Three Stamps. 


A New Classified Catalogue (No. 104) of 
Important Works for Sale on 


INVERTEBRATA: 
PART IL—LOWER ANIMALS, LIVING AND FOSSIL 


Containing Protozoa (Foraminifera, Spongida, &c.), Ca:LENTERATA 

(Hydroida, Corallinz, &c.), Ech1NopERMATA (Crinoidea, &c.), ANNULOSA 

(Rotifera, Annelida, Crustacea, Arachnida, Myriopoda). Works on the 
AQUARIUM. 


WILLIAM WESLEY & SON, 
23 ESSEX STREET, STRAND, LONDON. 





Just Issued. 


CATALOGUE OF ZOOLOGICAL AND 
PALZONTOLOGICAL WORKS: Part XIII. GENERAL Z00- 
LOGY and PALZONTOLOGY, containing over 1750 Titles. 


DULAU & CO., 37 Soho Square, London. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lanr CarpPENTER, Esq., Prof. Forses. New Triple 
constructed for B. J. MaLpEN, Esq., this season. New Oxyhydroges 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution. Dr. H. GRATTAN GUINNESS, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue, 300 Pages, rs. ; Postage, 5+ 
Smaller do.,6¢. Pamphlets Free. HUGHES, Specialist, Brewster House, 
Mortimer Road, Kingsland, N. 
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“DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, January 8. 


Roya Society, at 4.30.—On the Minute Structure of the Muscle-Columns 
or Sarcostyles which form the Wing Muscies of Insects (Preliminary 
Note): Prof. E. A. Schafer, F.R.S.—On the Minvte Structure of Striped 
Muscle, with Special Reference to a New Method of Investigation, by 
means of * ‘Impressions’ stamped in Collodion: Dr. Haycraft. —On the 
Reflection and Refraction of Light at the Surface of a Magnetized 
Medium: A. B. Basset, F.R.S.—Further Contributions to the Metallurgy 
of Bismuth: Edw. Matthey. 

MATHEMATICAL Society, at 8.—Geometrical Metamorphoses by Partition 
and Transformation: H. Perigal.—On a Certain Class of Plane Quartics : 
Prof. G. B. Mathews.—The Theory of Perfect Partitions and the Com- 
positions of Multipartite Numbers: Major Macmahon. F.R.S. 

Rovat InsTITUTION, at 3.—Frost and Fire (adapted to 
Auditory): Prof. Dewar, F.R.S, 


FRIDAY, JANvARY 9. 
Rovat ASTRONOMICAL Society, at 8. 


AMATEUR SCIENTIFIC SociETY, at 8.—Notes on some of the Oolitic and 
Cretaceous Rocks of N.E. Yorks hire : G. P. Wight. 


SUNDAY, January 11. 


Sunpay Lecture Society, at 4.—Athletic Sports, and their Relation to 
Public Health (with Oxyhydrogen Lantern Illustrations): Dr. Henry 


Hoole. 
TUESDAY, January 13. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of an Ethrographical 
Album of the Pacific Islands: J. Edge Partington and Charles Heape.— 
On the Source of the Jade used for Ancient Implements in Europe and 
America: F. W. Rudler. 

InsTITUTION OF CiviL ENGINEERS, at 8.—Monthiy Ballot for Members — 
Auxiliary Engines in Connection with the Modern Marine E ngine; W. H. 


Allen. 
THURSDAY, Janvary 15. 

Linnean Society, at 8.—On Certain Points in the Morphology of the 
Cystidea : Dr. P. H. Carpenter.—A Botanical Visit to the Auckland Isles ; 
Thos. Kirk. 

INSTITUTION OF ELECTRICAL 
Crookes, F.R.S., President. 

FRIDAY, January 16. 

Puysicat Society, at 5.—Photo- electricity: Prof. Minchin.—A Lecture- 
Room Method of Determining g: Prof. Barrell—On the Change in the 
Absorption Spectrum of Cobz alt’ Glass produced by Heat: Sir 
Conroy, Bart. 

INsTITUTION OF CiviL ENGINEERS, at 7.30.—On a Survey of the Bed of 
ae Pool, P. pment: | R. G. Hansford Worth. 


SOUTHALL BROS. & BARCLAY'S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 


PRACTICAL MICROSCOPY. 


Makers of the Specialities referred to by Prof. Hillhouse i in his edition of 
Strasburger’s ‘‘ Practical Botany.” 


a Juvenile 


ENGINEERS, at 8.—Inaugural Address: W. 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers, 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 


NATURE. 
CHARGES FOR ADVERTISEMENTS, 


Three Lines in Column 2s. 6d. 9d. per Line ates. 
& 
0 18 


I 15 
2s 3 
6 6 


One Eighth Page, or Quarter Column .. . 
Quarter Page, or Halfa Column ..... 
Halfa Page, oraColumn ........ 
Whole Page . . . 


ceooank 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEepForD STREET, STRAND, W.C. 


John | 


| and at Windsor, 1889. 


OIL ENGINE 


(PRIESTMAN’S & HUME’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
First Prize awarded for Small Farmers’ 
Motor, Plymouth, 1890. Gold Medal awarded, Edinburgh, 1890. 


SUITABLE FOR ANY DRIVING PURPOSES. 





Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 
Works: Hull. London Office: 73a Queen Victoria Street, E.C. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals,and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 


FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS 
CHISELS, and BLOWPIPE APPARATUS. 


Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Lessons given. 








Catalogues Free. 





F.H. BUTLER,M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently added to Stock :—A large series of Cornish Minerals, including 
fine Gothite, Chalcotrichite, Bismuthine, Liroconite, and Francolite ; rare 
Fossils from the Pentlands and from the Folkestone Gault ; samples of 
various important Phosphatic Deposits; Micro-sections of Oligoclase- 
Augite-Porphyrite, Canisp, Glaucophane-Epidote-Schist, Anglesea, Augite- 
Pikrite, Lochinver, and Microcline-Pegmatite, Rispond, Sutherland, Quartz- 
Felsite with flow-structure, Llanberis Granite, Killiney, and other Rocks ; 
and a few interesting New Zealand Stone Implements, some of very early 
types. 

"Collections of typical specimens of Rocks, Minerals, Fossils, and Natural 
History objects generally for Science Teachers made up to order at 
exceptionally low rates. 


MINERALOGY AND GEOLOGY. 


Special Awené of First Order of Merit, Melbourne, 
888-89, for Collections, &c. 
me, EIGHT OTHER First Crass Prize MEDALs. 
Special Collections for Students, Lecturers, and Museums. 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 








| —Apparatus and Appliances—Minerals for Chemical Purposes— 


| Cabinets—Hammers— Mineral 





Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTES STREET, FITZROY SQUARE, LONDON. 


~ GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks i in great variety. Cabinets, Glass-topped Boxes, 
and other Geological R 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 











Ixxviii 


NATURE 





[January 8, 1891 








—_. 


MESSRS. MACMILLAN AND CO.’8 MATHEMATICAL WORKS. 


ARITHMETIC AND MENSURATION. 


Army Preliminary Examination, Specimens of 
PAPERS SET AT THE, 1882-88. With Answers to the Mathe- 
matical Questions. Subjects: Arithmeti ic, Algebra, Euclid, Geometrical 
Drawing, Geography, French, English Dict ation. Crown 8vo. 3s. 6¢ 

A Course of Easy Arithmetical Examples for Begin- 
— By J. G. BRADSHAW, B.A., formerly Scholar of — s 

College, Cambridge, Assistant Master at Clifton College. Globe 8 
os. With Answers, 2s. 6d. 

Arithmetic in Theory and Practice. by J. 

SMITH, M.A., LL.B., John’s College, Cambridge ; 


BROOK- 
Barrister-at- 


Law; sometime one of “the Masters of Cheltenham College. New 
Edition, Revised. Crown 8vo. 45. 6d. 

Arithmetic for Schools. By Rev. J. B. Lock, M.A., 
Senior Fellow, Assistant Tutor, and Lecture: of Caius College, Cam- 
bridge, formerly Master at Eton. With Answers and 1000 Additional 
E xamples for Exercise. Third Edition, Revised. Globe 8vo. 4s. 6d. 
Or in ‘two Parts:—Part I. Up to and including Practice, with 
Answers. Globe 8vo. 2s. Part I]. With Addi- 


Answers and 1000 
tional Examples for Exercise. Globe 8vo. 3s. KEY. E 
*.* ‘lhe complete book and both parts can also be obtained without 
answers at the same price, though in different binding. But the edition with 
answers will always be supplied - unless the other is spec ially asked for. 
Arithmetic for Beginners. A School Class-book of 
ComMMERCIAL ARITHMETIC. By the Same. Second Edition. 
2s.6d. KEY. 8s. 6d. 
Arithmetical Exercises and Examination Papers. 
With an Appendix containing Questions in Logarithms and Mensuration. 
By H. S. HA M.A., and S. R. KNIGHT, B.A., Authors of 
‘Algebra,” ‘“‘ Higher Algel bra,”” &c. Second Edition, Globe 8vo. 


2s. 6d. 

Help to Arithmetic. Designed for the Use of Schools. 
By H. CANDLER, M.A., Mathematix re Master of Uppingham School. 
Second Edition. Extra fo ap. 8vo. 

Rules and Examples in Arithmetic. 
DALTON, M.A., Assistant y aster in Eton College. New Editic 
18mo. Answers to the Examples are aigended 


Exercises in Arithmetic for the Use of Schools. 


Containing more than 7ooo Original Examples. By S. PEDLI 


10s. 6¢ 


Globe 8vo. 


By the Rev. ™ 


2s. 6d 


Crown 8vo. 5s. Also in Iwo Parts, 2s. 6d. each. 

The Great Giant Arithmos. A most Elementary Arith- 
metic for Children. By MARY STEADMAN ALDIS. With 
Illustrations. Globe 8vo. 2s. 6d. 

WORKS BY THE REV. BARNARD SMITH, M.A. 


Arithmetic and Algebra, in their Principles and Applica- 
with Numerous Systematically Arranged Examples taken from the 

e Examination Papers, with ge reference to a Ordinary 
ew Edition, carefully Revised. 


Arithmetic for Schools. Cr. 8vo. 4s. 6¢. KEY. 8s. 62. 
Exercises in Arithmetic. Crown 8vo, Limp Cloth. 2s. 


With Answers. 2s. 6d. Answers Separately, 6d. 


tion ; 
Cambridg 
Examination for the B.A. Degree. 
Crown 8vo. 10s. 6d. 





School Class-book of Arithmetic. 18mo, Cloth. 3s. 
Or sold separately, in Three Parts, 1s. each, KEYS, Parts IL, IL., 
and III., 2s. 6d. each. 

Shilling Book of Arithmetic for National and Ele- 
MENTARY SCHOOLS. 3 mo, Cloth. Or separately, Part 1., 


mplete, with 


2d.; Part II. 3d.; Part III. 7d. (© 
Answers Separately, 6d. KEY. qs. 6a. 


Examination Papers in Arithmetic. mo. Is. 60. 


‘The Same, with Answers. 1€mo. 2s Answers, €@. KEY. 4s. €d. 


Answers, 15. €d. 


Higher Arithmetic and Elementary Mensuration, 
for the Senior Classes of Schools, and Candidates preparing for Public 


Examinations. By P. GOYEN, lh f Schools, New Zealand. 


pector oi 
Globe &vo. 


By I. 


18mo. 2s. 6d. 


Mensuration for Beginners. TODHUNTER, M.A., 
F.R.S., D.Sc. With Examples. KEY. 7s. éd. 


Elementary Mensuration, with Exercises in the Mens 







tion of Plane and Solid Figures By F H. STEVENS, M.A.., formerly 
Scholar of Queen's Coll Cambridge, Master of the Military ar 
Engineering Sic ge. Globe Svo. [ln the press. 


ALGEBRA. 
Rules and Examples in Algebra. By 


DALTON, M.A., Assistant Master of Eton College. 
Edition. 18mo. 2s. Part II. imo. 2s. 6d 
A Key to Part I. for ‘Teachers only, 75. 6d. 


Rev. T. 
New 


the 
Part I. 


| Algebra for Beginners. 


ALGEBRA (continued). 
By I. ToDHUNTER, 
F.R.S., D.Sc., late of St. John’s College, Cambridge. 
New Edition. r8mo. 2s.6d. KEY 6s. 6d. 


Algebra. For the Use of Colleges and Schools. By the 


M.A., 


same Author. New Edition. Crown 8vo. 75. 6d. KEY. tos. 6d. 
Algebraical Exercises. Progressively Arranged. By the 


and C. H. CHEYNE, M.A., F.R.A.S, 
New 


Rev. JONES, M.A, 
eka al Mz asters of Ww. Spo School. 
2s. 6d. SOLUTIONS AND HIN S. | 75. 6d. 
Arithmetic and Algebra, in ae Principles and Applica- 
tion. By the Rev. BAKNARD SMITH, M.A. Crown 8vo. tos. é¢ 
Elementary Algebra for Schools. By H. S. Hat, 
S. R. KNIC xk B.A. Fifth Edition, Revised and Cer. 

rec “4 ‘Globe 8vo. 35. oy With Answers, 45. 6d. 


Algebraical Exercises and Examination Papers, To 


E dition. 18mo. 


accompany ELEMENTARY AL GEBRA. By the same Authors, 
, Third Edition, Revised. Globe 8vo. 2s. 6d. 
Higher Algebra. A Sequel to ‘* ELEMENTARY 
ALGEBRA FOR SCHOOLS.’ By the same Authors. Third 
KEY 


7s. 6a. ros. 6a. 
By CHARLES SMITH, M.A., 
Cambridge. 


Edition. Crown 8vo. 
Elementary Algebra. 
and Tutor of red Sussex College, 
Globe 8vo. 45. 6d. 
A Treatise on Algebra. 


8vo 7 10S. Od. 


Fellow 
Second Edition, 


By the same Author. Crown 


EUCLID AND ELEMENTARY 
GEOMETRY. 
A Text- book of Euclid’s Elements. 


Including Alternative 





Proofs, together with Additional Theorems and Exercises. Classified 
and Aoveng zed. By H. S. HALL, M.A., and F. H. STEVENS, 
M. A. Globe 8vo 300k I., 15.; B oks ‘a and II., 1s. 6a. ;: Books 
I.-IV., 3s.;: Books III.-VI., : Books V., VI., ane XI., ‘as. 6d 





Book XI., 1: 
For the Use of Colleges and 
F.R.S., D.Sc. New Edition 


Books. 1.-VJ., and XI., 4s. 6d. 3 
The Elements of Euclid. 
Schools v Pa TODHUNTER, M.A., 
18mo. 35. 6¢ KEY. Crown 8vo. 6s. 6d. 
Syllabus of Plane Geometry (corresponding to Euclid, 
2 3ooks 1.-VI). Prepared by the Association for the Improvement of 
Geometrical Teaching. New Edition. Crown 8vo. 15. 


Syllabus of Modern Plane Geometry. Association for 


the Improvement of Geometrical Teaching. Crown 8vo. 
Euclid. Books I.‘and II. By Cuaries L. Dopcson, M.A. 
Student and late Mathematical Lecturer of Christ Church, Oxford. 
Sixth Edition, with ge substituted for the Algebraical Symbols 
used in the First Editio Crown 8vo. 2s. 
*,.* The Text of this Ed lition has been ascertained, by counting the words, 
to be less than five-sevent i 


Sewed, 1 
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Euclid and His Modern Rivals. By the same Author 


Second kdition. own 8vo s, 
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Geometrical Exercises for _ Beginners. By 
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Elementary Synthetic Geometry of the Point, Line 


SAMUEL 


By “F RANC 1s CUTHBERTSON, M.A,, 
City of London Scho 


AND CIRCLE IN THE PLANE. By N. F. DUPUIS, M.A 
F.R.S.C.. Professor of P ure Mathematics in the University of Quees 
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Grammar School, Denne astle, Ne w Edition. 4to. 25 
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MESSRS. MACMILLAN AND CO.’S MATHEMATICAL WORKS, 


TRIGONOMETRY. 


Trigonometry for Beginners, as far as the Solution of 
Triangles. By Rev. J. B. LOCK, M.A., Senior Fellow, Assistant Tutor 
and Lecturer of Caius College, Cambridge; formerly Master at Eton. 
Fourth Edition. Globe 8vo. 2s.6d. KEY. 6s. 6d. 

Elementary Trigonometry. By the same Author. Sixth 
Edition (in this edition the chapter on Logarithms has been carefully re 
vised). Globe 8vo. 4s.6d¢@. KEY. 

Higher Trigonometry. By the same Author. Fifth Edi- 
tion. Globe 8vo. 4s. 6d. Both Parts complete in One Volume. Globe 
8vo. 75. 6a. 

An Elementary Treatise on Plane Trigonometry. 
With Examples. By R. D. BEASLEY, M.A. Ninth Edition, Re- 
vised and Enlarged. Crown 8vo. 3s. 6d. 


A Treatise on Trigonometry. By W. E. Jounson, 
M.A., late Scholar and Assistant Lecturer in Mathematics of King’s 
College, Cambridge. Crown 8vo. 8s. 6d. 


A Treatise on Spherical Trigonometry. With Numerous | 
Examples. By WILLIAM J. M’CLELLAND, Sch.B.A., and 
THOMAS PRESTON, M.A. Crown 8vo. 8s. 6d. Or in Two | 
Parts. Part 1. Tothe End of Solution of Triangles, 4s. 6¢. Part II., 5s. 

Text-book of Practical Logarithms and Trigonometry. | 
By J. H. PALMER, Head Schoolmaster R.N., H.M.S. Cambridge, 
Devonport. Globe 8vo. 4s. 6d. 

The Elements of Plane and Spherical Trigonometry. 
By Jj. C. SNOWBALL, M.A. Fourteenth Edition. Crown 8vo. 
7s. 6a. 

Trigonometry for Beginners. By I. Topuunrer, 
MA., F.R.S., D.Sc., late of St. John’s College, Cambridge. With 
Numerous Examples. New Edition. 18mo. 2s. 6d. KEY. 8s. 6a. 

Plane Trigonometry. For Schools and Colleges. By the | 


Same. New Edition. Crown 8vo. 5s. KEY. ros. 6d. 


A Treatise on Spherical Trigonometry. By the Same. 


New Edition, Enlarged. Crown 8vo. 4s. 6d. 
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HIGHER MATHEMATICS. 
Elementary Treatise on Partial Differential Equa- 


tions. Designed for the Use of Students in the Universities. By Sir G. 
B. AIRY, K.C.B., formerly Astronomer-Royal. With Diagrams. 
Second Edition. Crown 8vo. 5s. 6d. | 


On the Algebraical and Numerical Theory of Errors 
of OBSERVATIONS and the COMBINATION of OBSERVA- | 


TIONS. By the same Author. Second Edition, Revised. Crown | 
8vo. 6s. 6d. 


Elementary Applied Mechanics. By Tuomas Avex- 
ANDER, C.E., and ARTHUR WATSON THOMSON, C.E. B.Sc. 
Part II. TRANSVERSE Stress. Crown 8vo. 10s €d. | 

Army Preliminary Examination, 1882-1888, Speci- | 
mens of Papers set at the. With Answers to the Mathematical Ques- 


tions. Subjects: Arithmetic, Algebra, Euclid, Geometrical Drawing, 
; Je . iad “ 8 
Geography, French, English Dictation. Crown 8vo. 3s. 6d. 


A Short Account of the History of Mathematics. 
By W. W. ROUSE BALL, Fellow and Assistant Tutor of Trinity 
College, Cambridge, and of the Inner Temple, Barrister-at-Law. Crown | 
Svo. 10s. 6d. 


Experimental Mechanics. 


livered at the Royal College of Science for Ireland. 
STAWELL BALL, LL.D., F.R.S, 
New Edition, With Illustrations. Crown 8vo. 6s. 


The Calculus of Finite Differences. By G. Booxe, 

D.C.L., F.R.S., late Professor of Mathematics in the Queen’s Uni- 
versity, Ireland. Third Edition, Revised by J. F. Moutton. 
8vo. 108. 6d. 


An Elementary Treatise on the Planetary Theory. | 


A Course of Lectures de- | 
By Sir ROBERT | 
Astronomer-Royal of Ireland. 


. | 
Crown | 


By C. H. H CHEYNE, M.A., F.R.A.S. With a Collection of 
Problems. Third Edition. Edited by Rev. A. Freeman, M.A., 


F.R.A.S. 


A Collection of Elementary Test-Questions in Pure 
AND MIXED MATHEMATICS; with Answers and Appendices on | 
Synthetic Division, and on the Solution of Numerical Equations by 
forncr’s Method. By JAMES R. CHRISTIE, F.R.S., Royal Mili- 
tary Academy, Woolwich. Crown 8vo. 8s. 6d. 


Crown 8vo. 7s. 6d. 


8s. 6d. 
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HIGHER MATHEMATICS (continued). 
Mechanical Theory of Heat. By R. Craustus. Trans- 


lated by Walter R.° Browne, M.A., late Fellow of Trinity College, 
Cambridge. Crown 8vo. 10s. 6d. 


The Elements of Dynamic, An Introduction to the Study 
of Motion and Rest in Solid and Fluid Bodies. By W. K. CLIFFORD, 
F.R.S., late Professor of Applied Mathematics and Mechanics at 
University College, London. Part I. Kinematic. Crown 8vo. Books 
I,-III. 7s. 6d. ; Book IV. and Appendix, 6s. 


Treatise on Geometrical Conics, in accordance 
with the Syllabus of the Association for the Improvement of Geometri- 
cal Teaching. By A. COCKSHOTT, M.A., and Rev. F. B. WALTERS, 
M.A. Crown 8vo. 55. 


Applied Mechanics: an Elementary General Introduction to 


the Theory of Structures and Machines. By JAMES H. COTTERILL, 
F.R.S. Second Edition. Medium 8vo. 18s. 


A 


Properties of Conic Sections Proved Geometrically. 
Part I. The Ellipse, with an ample Collection of Problems. By the 
Rev. H. G. DAY, M.A. Crown 8vo. 


Electric Light Arithmetic. 
Pott 8vo. 2s. 

Curiosa Mathematica. PartI. A New Theory of Parallels. 
3y CHARLES L. DODGSON, M.A., Student and late Mathematical 
Lecturer of Christ Church, Oxford. Second Edition. Crown 8vo. 2s. 

Geometrical Treatise on Conic Sections. By W. H. 
DREW, M.A, St. John’s College, Cambridge. New Edition, En- 
larged. Crown 8vo. 5s. 

Exercises in Analytical Geometry. Compiled and Ar- 
ranged by J. M. DYER, M.A. With Illustrations. Crown 8vo. 4s. 6d. 


Constructive Geometry of Plane Curves. By T. H. 
EAGLES, M.A. With Numerous Examples. Crown 8vo. 


3s. 6d. 


By R. E. Day, M.A. 


12s. 


Note-book on Practical Solid or Descriptive Geometry. 
Containing Problems with help for Solutions. By J. H. EDGAR, M.A., 
and G.S. PRITCHARD. Fourth Edition, Revised by AkTHUR MEEzz. 


Globe 8vo. 4s. 6d. 
The Differential Calculus. With Applications and 
Numerous Examples. An Elementary Treatise by JOSEPH ED- 


WARDS, M.A. Crown 8vo. 10s. 6d. 


An Elementary Treatise on Trilinear Co-ordinates 
the Method of Reciprocal Polars, and the Theory of Projectors. By the 
Rev. N. M. FERRERS, M.A. Fourth Edition, Revised. Crown 
8vo. 6s. 6d. 

An Elementary Treatise on Spherical Harmonics, and 
SUBJECTS CONNECTED WITH THEM. By the same Author. 
Crown 8vo. 75. 6d. 

A Treatise on Differential Equations. By Anprew 
RUSSELL FORSYTH, M.A., F.R.S. Second Edition. 8vo. 14s. 


An Elementary Treatise on Curve Tracing. By 
PERCIVAL FROST, M.A., D.Sc. 

Solid Geometry. By the same Author. Third Edition. Demy 
8vo. 16s. HINTS FOR THE SOLUTION. &vo. 8s. 6d. 


A Treatise on Elementary Statics. By Joun Greaves, 
M.A., Fellow and Mathematical Lecturer of Christ’s College, Cambridge. 
Second Edition, Revised. Crown 8vo. 6s. 6d. 


Statics for Beginners. By the same Author. Globe 8vo. 
35. Gd. 


8vo. 125. 


Differential and Integral Calculus. With Applications. 
By A. G. GREENHILL, M.A., Professor of Mathematics to the Senior 
Class of Artillery Officers, Woolwich, and Examiner in Mathematics to 
the University of London. Crown 8vo. 75. 6d. 


The Mathematical Theory of Perfectly Elastic Solids, 


with a short account of Viscous Fluids. An Elementary Treatise. By 
WILLIAM JOHN IBBETSON, M.A. 8vo. ars. 


Integral Calculus, an Elementary Treatise on the ; Founded 
on the Method of Rates or Fluxions. By WILLIAM WOOLSEY 
JOHNSON, Professor of Mathematics at the U.S. Naval Academy, 
Annapolis, Maryland. Demy 8vo. 9s. 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1107, VOL. 43.] 
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a NEWTON'S PATENT 

Scientist's Biunial Lantern, 

Oxford or London University 
Extension Lecturers, &c. 











Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 

and other Slides, Four Stamps. 

NEWTON & CO., 

Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 





THE CAMBRIDCE SCIENTIFIC INSTRUMENT CO., 
ST. TIBB’S ROW, CAMBRIDGE, 


Physical, Physiological, and Botanical Apparatus. | 
The Radio-Micrometer, an Instrument invented by | 
Mr. C. V. Boys, F.R.S. | 

Quartz Fibres made by the method described by Mr. | 
C. V. Boys, F.R.S. 

Seismometric Apparatus designed by Prof. Ewing, 
F.R.S. 

An Illustrated List of Instruments will shortly be 
ready, and will be sent on application. Many of the 
Instruments described are new, made either from the 
designs of the Inventor, or designed by the Company. 
The Company are prepared to make the Instruments 
described in recent scientific papers, or Apparatus 
required for original investigations. 

Agents for the Microscopes of Carl Zeiss, of Jena. 
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{All Rights are Reserved. 


Sir Wm. Thomson's 


PORTABLE 
ELECTROMETER. 


NALDER BROS. & 60., 
SCIENTIFIC 
INSTRUMENT MAKERS, 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 








TELEPHONE No. 6770. 


| TELEGRAPHIC ADDRESS: SECOHM, LONDON. 
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NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c 

It also indicates the present temperature as an ordinary thermometer. _ 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 
connecting wire, £1 10s. 


NEGRETT!I & ZAMBRA 
OpTIcIANS AND ScrENTIFIC INSTRUMENT MAKERS TO a A QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 











ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
TUESDAY NEXT (January 20), at 3 0’clock—Prof. VICTOR HORS- 


LEY, F.R.S., Fullerian Professor of Physiology, R.I. First of Nine 
Lectures on ‘‘ The Structure and Functions of the Nervous System.” Part 
I., The Spinal Cord and Ganglia. One Guinea the Course. 

THURSDAY (January 22), at 3 o’clock—H AL L CAINE. Esq. First 
of Three Lectures on “ The Little Manx Nation.” Half-a-Guinea. 


; o'clock—W. MARTIN CONWAY, 


SATURDAY (January 
i ** Pre-Greek Schools of Art.” 


Esq., M.A. 
Half-a-Guinea. 
Subscription to all the Courses in the Season, 


24), at 
First of Three Lectures on 


Two Guineas. 


FRIDAY (January 23), at 9 o’clock—The Right Hon. Lord RAY- 
LEIGH, M.A., D.C.L., LL.D., F.R.S., M.R.1., ‘**Some Applications of 
Photography.” 

To the Fripay EveninG Meetincs, Members and their Friends only 


ar. admitted. 

CITY AND GUILDS OF LONDON 
INSTITUTE. 
CENTRAL INSTITUTION. 
INSTRUCTION FOR TEACHERS IN 
ELEMENTARY SCHOOLS, 


of Experiments in acc ordi ince 


SCIENCE PUBLIC 


Eight Lecture Dem mstrations of ¢ urse 


with the British Association Committee’ s Programme for the ‘Teaching of 
CHEMISTRY IN SCHOOLS, by Prof. H. EF. ARMSTRONG, F. R.S., 
on SATURDAY Mornings, commencing JANUARY 24, from 1o to 11 


o'clock. 
There will also be 
Number of Teachers. 
‘ee for the Lectures, 


Laboratory Practice from 11 to 1.30 for a Limited 


Five Shillings; for the Lectures and Laboratory 


Practice, Ten Shillings. 
Applications for Admission to be addressed to the Dean, City and 
Guilds Central Institution, Exhibition Road, S.W. 
W. C. UNWIN, Dean. 
JOHN WATNEY, Hon. Sec. 


City and Guilds of London Institute 
for the Advancement of Technical Education. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. 
ELECTRICAL ENGINEERING. 


A Course of Lectures will be given on Accumulators, their Manufacture, 
Testing, and Practical Applications; Arc and Glow Lamps, Construction, 
Regulation, Life ; Methods and Cost of Electric Lig oo ing, Electric Traction; 
the Distribution of Energy Electrically, by Prof. W AYR’ TON, F.R.S 
on MONDAYS and WEDNESDAYS, from 3 till : ‘o'clock, commencing 
WEDNESDAY, JANUARY 14, 1897. 

Fee for the Course, 14 Guineas per Term. 

Application to join the Course should be made 
Guilds Central Institution, Exhibition Roz = S.W. 

. C. UNWIN, Dean 
xe SHIN WATNEY, Hon. Sec 
E.C. 


to the Dean, City and 


City and Guilds of London Institute, Gresham College, 


TWO ENTRANCE SCHOLARSHIPS IN 
NATUR: - Dh oy agp ony of the value of 125 Guineas (7.2. a free 
admission) z £60, are awarded annually in OCTOBER at ST. 
THOMAS’ § i ISPITAL MEDICAL SCHOOL, London, S.E.— 
For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 
E. NETTLESHIP, Dean. 
x. H. MAKINS, Vice-Dean. 


B.Sc.(Lond.), 
Geology, and Zoology, desires Post as 
STRATOR, ASSISTANT to _ Biological 
tion where his knowledge would be of value.—"* 
Street, Strand, W.C. 


with Honours in Botany, 
LECTURER, DEMON- 
Scientist, or other posi- 
J. H.S,” 36 Craven 





A.R.S.M.—Analytical Chemist and Metal- 


lurgist with extensive general knowledge of Theoretical and Applied 
Science, Good Linguist, accustomed to ‘Technical ‘Translation and 
Literary Work, seeks employment as Lecturer or Demonstrator in 
College or Tec hnical School, or as Assistant to Scientific Man. Excel- 
lent References.—** DiGAmMMaA,”’ NArureE Office. 


FORAMINIFEROUS SAND.— Portions of 
the above, rich in Specimens, sent in exchange for other Microscopic 
Objects, mounted or unmounted.—Address, *‘E. W.,’’ 18 Westcliffe 
Road, Southport. 


OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Eivepest. 
Price List, "Three Stamps. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roap 
BIRMINGHAM, 


Who last week sent to his subscribers Vibrio rugula, with sketch and 
description. He also sent out Ova of Trout, Philodina roseola, Daphnia 
vetula, Corethra plumicornis ; also Amceba, Hydra, Vorticella, Crayfish, 
Dog-Fish, Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s. 
or Twelve Tubes for 10s. 6d. 


, 


Portfolio of Drawings, Eleven Parts, 1s. each. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 

ESTABLISHED 1840. Late 277 STRAND. 

Mr. HENSON has now on hand some very fine Mineral 
Specimens, Carved Precious Opals, and Moonstones ; also some 
beautiful Slabs of Polished Agates, Thulite, Microcline, &c. &c. 
FOSSILS, ROCKS, ROCK SECTIONS, HAMMERS 

CHISELS, and BLOWPIPE APPARATUS. 
Precious Stones for Collectors and Mounting. 
COLLECTIONS FOR STUDENTS AND PROSPECTORS. 


Catalogues Free 








Lessons given. 





S| H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


follow ving Scotch Rocks :—Sheared Serpentine. Loch 
; Actinolite, Skerry; and Garnetiferous 

it T landeilo Traps with Porp yhyritic Augite, 
Tuff, Braid Hill; also a series of Kentish Neocomian 
umberland Barytes of peculiar and new habit, 
and Pterichthys, Cheirolepis, and other 


Added to stock, the 
Hope; (uartzite, I 
Mica Schist, 1 
a Fe 
Rocks, Ayrshire Sti 
Mourne Mountains Tupaz in Granite, 
Old Red Fossils 

Mr. Butler has now on view his recently-patented and enormously power- 
ful rock-breaking which gives a clean fracture through large stones 

f extreme hardr to its simplicity of construction is practically 
incapable of gett 


“MINERALOGY AND GEOLOGY. 


Special Awesé of First Order of Merit, Melbourne, 
88-89, for Collections, &e. 


pom : IGHT OTHER First Crass Prize MEDALS. 
Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


JOHN J. GRIFFIN & SONS, Limiteo, 


AND 


CHEMICAL, PHILOSOPHICAL, 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 
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CHEMICAL APPARATUS of every paren for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Phy sical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION. 
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NEW BOOK BY AGNES M. CLERKE. 


THE SYSTEM OF THE STARS. 


By AGNES M. CLERKE, 


Author of * 


A History of Astronomy during the Ninetee na Century.’ 


ith 6 Plates and numerous Illustrations. 


r Vol. 


“A work which will become popular wherever students are found.”— | 


English Mechanic. 

“Will be hailed with s atisfa ction by all students of astronomy, 
of British Astronomical Association. 

** Miss Clerke has exercised a sound judgment on many probler ms, and hi us 
made many valuable suggestions as to the lines on which future investig 
tions should be proceeded with. The book is well illustrated through 4 


London: 


”"—Fournal 


vo, 218s. 
among the illustrations being reproductions ot some of Mr. Roberts’s mar- 
vellous photographs. . . We ive to express our unqualified admiration 
of a good deal that this book contains.’’— Nature 

** An able and delightful book The celestial bodies become intensely 
real tothe reader. There is not a page of the book which does not give 
evidence of immense reading. . Of the illustrations we can speak highly.’ 


—Observatory. 


LONGMANS, GREEN, & CO. 





Just Published. With 1 


14 Illustrations. 8vo, 


A TEXT-BOOK OF CHEMICAL PHYSIOLOGY AND PATHOLOGY. 


By W. D. HALLIBURTON, M.D., B.Sc., M.R.C.P., 
Professor of Physiology at King’s College, London ; Lecturer on Physiology at the London School of Medicine for Women; late Assistant Professor of 
Physiology at University College, Lond on. 


London : 
Post Free for Three Stamps. 


A New Classtfied Catalogue (No. 105) of 
Important Works for Sale on 


INVERTEBRATA: 


PART IL—RECENT AND FOSSIL MOLLUSCA. 
WILLIAM WESLEY & SON, 
23 ESSEX STREET, STRAND, LONDON. 


HEINEMANN’S SCIENTIFIC HAND-BOOKS. 


Vol. I., Just Published, Small Crown 8vo, Cloth, 7s. 6d. 


MANUAL of ASSAYING GOLD, SILVER, 
COPPER, and LEAD ORES. By WALTER LEE BROWN, 
B.Sc. Revised, Corrected, and considerably Enlarged, with a ¢ *hapter 
on the ASSAYING of FUEL, &c., by A. B. GRIFFITHS, Ph.D., 
F.R.S. (Edin.), F.C.S. 


London: WM. HEINEMANN, 21 Bedford Street, W.C. 


SPECTROSCOPES & SPECTROMETERS 
TELESCOPES OR LABORATORY USE, 


With “‘ Rowlands’s"’ Metal Gratings, or with Prisms of every Description. 








DISK PRISMS AND MOUNTINGS 
For Photographing the Stars on Secchi’s Plan. 


A. HILGER, 
Astronomical and Optical 1 Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, 
Lonpon, N.W. 





GOLD MEDAL, Highest Award, Inventions Exhibition, 
1885. 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, | 


Containing Price Lists in French, English, and German. 
132 Engravings. Post Free, 3 Francs. 


Paris—27 Quai d’Anjou—Paris. 


: 100 Pages, 
To Scientific Institutions Free. 


LONGMANS, 


GREEN, & CO. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, a. 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. 
200 ditto, sos. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


eel STANLEY | 


Mathematical Instrument Manufacturer to H.M. Government, Counci! o 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :~GREAT TURNSTILE, HOLBORN, LONDON, W.( 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN.- 
TERN, used by W. Lanr Carpenter, Esq., Prof. Forages. New Triple 
constructed for B. J. MALDEN, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution Dr. H. GRATTAN GUINNESs, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue. 300 Pages, 1s. ; Postage, 5d. 
Smaller do.,6d¢. Pamphlets Free. HUGHES, Specialist, Brewster House, 
Mortimer Road, Kingsland, N. 


~ SUBSCRIPTIONS TO 








‘NATURE. p 





s. 4d. 
We wc ce ec evesrecence se BS 
Se ae ee ee | 
Quarterly 2... ce crcccvccee JF G 

| To the United States, the Continent, &c. :— 

Wey. «sce Poses Sol 
Half-yearly.. 1.0.0.0 e 00s IS 6 
Guemtetiyp . wc cree cere ens FG 


| To India, China, and Japan :— 
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29 BEDFORD STREET, 


OFFICE : STRAND, W.C, 
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PUBLISHED BY J. & A. CHURCHILL. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S. 





With the co-operation of E. KLEIN, M.D., F.R.S. ; ADAM SEDGWICK, M.A., 'F.R. 3.3 rend A. MILNES-MARSHALL, 
M.A., D.Sc., M.D., F.R.S. 
CONTENTS OF No. CXXV., WITH TEN PLATES, PRICE tos. 


Studies on the Comparative Anatomy of Sponges. III.—On , On A/egascolex ceruleus, Templeton, from Ceylon ; together 





the Anatomy of Grantia labyrinthica, Carter, and the so- 
called Family Zetchonide. By ARTHUR DENDy, M.Sc., 
F.L.S., Demonstrator and Assistant Lecturer in Biology 
and Fellow of Queen’s College in the University of Mel- 
bourne. 

Studies on the Comparative Anatomy of Sponges. IV.—On 
the Flaggelated Chambers and Ova of Halichondria panicea. 
By ARTHUR DENDy, M.Sc., F.L.S., Demonstrator and 
Assistant Lecturer in Biology and Fellow of Queen’s Col- 
lege in the University of Melbourne. 


with a Theory of the Course of the Blood in Earthworms, 
By ALFRED GIBBS BouRNE, D.Sc. Lond., C.M.Z.S., 
F.L.S., Fellow of University College, London ; Fellow of 
the Madras University ; Professor of Biology in the Presi- 
dency College, Madras. 

On a Little-known Sense-Organ in Sa/fja. By ARTHUR 
BoLLes LEE, Assistant in the Russian Laboratory of 
Zoology at Villefranche-sur-Mer (Nice). 

Immunity against Microbes. By M. ARMAND RUFFER, M.A., 
M.D. (Oxon. . 








*,” Vol. XXXI., with Forty-five iinet soeniodl is Now Ready, bound in Cloth, Price 42s. 


HAND-BOOK TO DR. KOCH’S TREATMENT IN TUBERCULAR 


DISEASE; with Full Directions for detecting Tubercle-Bacillus in Sputum, and staining and mounting the same. By 
EDWARD F. GRUN, M.R.C.S., L.R.C.P., and WALTER D. SEVERN, Assoc. Roy. Col. Sci. With Coloured 
Plate, 31. 6d, 


THE MICROTOMIST’S VADE-MECUM ; a Hand-book of the Methods 


OF MICROSCOPIC ANATOMY. By ARTHUR BOLLES LEE, Assistant in the Russian Laboratory of Zoology 
at Villefranche-sur-Mer (Nice). Second Edition, much enlarged, 8vo, 12s. 6d. 


A MANUAL OF BOTANY; Including the Structure, Classifications, 


Properties, Uses, and Functions of Plants. By ROBERT BEN TLEY, Professor of Botany in King’s College. Fifth 
Edition, with 1178 Engravings, Crown 8vo, 15s. 


ELEMENTARY SYSTEMATIC CHEMISTRY FOR USE IN 


SCHOOLS AND COLLEGES. By — IAM RAMSAY, Ph.D., F.R.S., Professor of Chemistry in University 
College, London. With Engravings, 4s. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster Mor ey, 


M.A., D.Sc., Joint-Editor of ‘‘ Watts’ Dictionary of Chemistry.” Crown 8vo, 7s. 6d. 


WATTS’ INORGANIC CHEMISTRY. Edited by Wm. A. TILDEN, 


D.Sc., F.R.S., Professor of Chemistry in the Mason College, Birmingham, Second Edition, Crown 8vo, 8s. 6d. 
Also edited by PRoF. TILDEN. 


WATTS’ ORGANIC CHEMISTRY. Second Edition, Crown 8vo, 10s. 
BLOXAM’S CHEMISTRY ; Inorganic and Organic. With Experiments. 


Edited by J. M. THOMSON, Professor of Chemistry i in King’s College, Londen, and A. G. BLOXAM, Demonstrator 
of Chemistry in the Royal Agricultural College, Cirencester. Seventh Edition, with 282 Engravings, 8vo, 18s. 


PRACTICAL CHEMISTRY AND QUALITATIVE INORGANIC 


ANALYSIS, specially adapted for Colleges and Schools. By FRANK CLOWES, D.Sc., Professor of Chemistry in 
University College, Nottingham. Fifth Edition, with 58 Engravings, post 8vo, 7s. 6d. 


VALENTIN’S QUALITATIVE ANALYSIS. Edited and Revised by 


Dr. W. R. HODGKINSON, F.R.S. (Edin.), Professor of Chemistry and Physics in the Royal Military Academy and 
Artillery College, Woolwich. Assisted by H. CHAPMAN-JONES, F.C.S., Demonstrator in the Royal School of Mines, 
&c., and F. E. MATTHEWS, Ph.D., Cooper’s Hill College. Seventh Edition, 8vo, 8s. 6d. 


HAND-BOOK OF VOLUMETRIC ANALYSIS;; or the Quantitative 


Estimation of Chemical Substances by Measure, applied to Liquids, Solids, and Gone, Adapted to the requirements of 
Pure Chemical Research, Pathological Chemistry, Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., 

and for the Valuation of Substances a _ Commerce, Agriculture, and the Arts. By FRANCIS SUTTON. Sixth 
Edition, with 102 Engravings, 8vo, 17 


FUEL AND ITS ‘APPLICATIONS. By E. J. Miius, D.Sc. F.R.S., 


and F, J. ROWAN, C.E. Being the First Volume of ‘‘ Chemical Technology, or Chemistry in its Agellediens to Arts oat 
Manufactures,” edited by Cuas. Ep. Groves, F.R.S., and WM. THorpP, B.Sc. With 600 Illustrations, Royal 8vo, 30s. 


TECHNOLOGICAL HAND-BOOKS. Edited by Joun GARDNER, 
F,I.C., F.C.S., and JAMES CAMERON, F.I.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s, 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, 5s. 
ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES. With Engravings. Crown 8vo, 7s. 6d. 
SOAPS and CANDLES. With Engravings. Crown 8vo, 7s. 


LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 








HUR 


LR 
By 
yured 


yds 


logy 


ns, 
Fifth 


LN 


rsity 


Os. 
nts. 


trator 


VIC 


try in 


| by 


y and 
lines, 


tive 
ents of 


y, &C., 
Sixth 


8.5., 


rts and 
305. 


VER, 


a. 











January 15, 1891] 








DIARY OF SOCIETIES. 


LONDON. 
TAURSDAY, Janvary 15. 


Rovat Society, at 4.30.—On the Rate of Propagation of the Luminous 
Discharge of Electricity through a Rarefied Gas: Prof. J. J. Thomson, 
F.R.S.—Note on the Present State of the Theory of Thin Elastic Shells : 
A. E. H. Love.—On the Chemical Phenomena of Human Respiration 
while Air is being re-breathed in a Closed Vessel : Dr. Marcet, F.R.S. 

Cuemicat SOciEgTY, at 8. 

Linnean Society, at 8.—On Certain Points in the Morphology of the 

Cystidea: Dr. P. H. Carpenter.—A Botanical Visit to the Auckland Isles ; 
Thos. Kirk. 

[vsriTUTION OF ELECTRICAL ENGINEERS, at 8.—Inaugural Address: W. 

Crookes, F.R.S., President. 


FRIDAY, January 16. 


PuvysicaL Society, at 5.—Photo- electricity: Prof. Minchin.—A Lecture- 
Room Method of Determining g: Prof. Barrell.—On the Change in the 
Absorption Spectrum of Cobalt Glass produced by Heat: Sir John 
Conroy, Bart. 

instituTIon oF Civit ENGINEERS, at 7.30.—On a Survey of the Bed of 
Sutton Pool, Plymouth: R. G. Hansford Worth. 


SUNDAY, January 18. 


Sunpay LecTuRE Society, at 4. —The Physical Formation of the Globe, 
as interpreted by Man in various Ages—a History of Geological Inquiry : 
Prof. G. S. Boulger. 

MONDAY, Janvary 19. 


RovaL GEOGRAPHICAL Society, at 8.30.—The Meteorological Results of 
the Challenger Expedition in Relation to Physical Geography: Dr. 
Alexander Buc han. 


TUESDAY, January 20. 
ZooLocicat Society, at 8.30.—On a Species of Earthworm of the Genus 
Siphonogaster from West Africa : F. E. Beddard.—Notes on Anodon and 


Unio: Oswald H. Latter.—On Butterflies collected in Trpical South- 
Western Africa by Mr. A. W. Eriksson : 
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Just Published. 


THE NATURALIST OF CUMBRAE. 
A TRUE STORY. 
Being the Life of 
DAVID ROBERTSON. 
By his Friend, 
J. R. R. STEBBING. 


Crown 8vo, 6s. 


The Rev. 


TRUBNER, & CO., Lrp. 
Just Published, Large Demy 4to, Price 21s. 
A POPULAR HAND-BOOK AND 
ATLAS OF ASTRONOMY. 
By W. PECK, F.R.A.S., F.R.S.E., 


Astronomer to the City of Edinburgh. 


KEGAN PAUL, TRENCH, 


Containing 44 large Quarto Plates, including Photographs, Charts of the 
Stars, Moon, Mars, World, Coloured Plates of the Planets, Sun, &c. 


Tue Cuarts embrace the whole star sphere, and contain over 6000 stars, 


| nebula, star clusters, &c., in white on a blue ground. 


| Nebula, &c., 


| ments used in observing them 


: Roland Trimen, F.R.S.—On a | 


Specimen of the White Bream (Abramis blicea, Bloch) without Pelvic | 


Fins: H. H. Brindley. 
on IETY OF ARTS, at 4.30.—The Opening of Africa: William H. Wylde, 
M.G, 

Ph STATISTICAL SOCIETY, at 7.45.—The Operation of the Contagious 
Diseases Acts, from their Introduction in 1864 to their Ultimate Repea al in 
1886: Inspector-General Dr. Robert Lawson. 

Insrrrotion or Civit ENGINEERS, at 8.—Auxiliary Engines in Connection 
with the Modern Marine Engine: W. H. Allen. (Discussion.) 

Rovat INSTITUTION, at 3.—The Structure and Functions of th: Nervous 
System; Part I. The Spinal Cord and Ganglia: Prof. Victor Horsley, 
F.R.S. 


WEDNESDAY, Janvary 21. 


GeoLocicaL Society, at 8.—On Agrosaurus Macgillivrayi, Seeley, a 
Saurischian Reptile from the North-East Coast of Australia: Prof. H. 
G. Seeley, F.R.S.—On Saurodesmus Robertsoni, a Crocodilian Reptile 
from the Trias of Linksfield in Elgin: Prof. H. G. Seeley, F.R.S.—On 
the Age, Formation, and successive Drifi-Stages of the Valley of the 
Darent ; with Remarks on the Palzolithic Implements of the Districc, 
and on the Origin of the Chalk Escarpment: Prof. Prestwich, F.R.S 

Society or ArTs, at!8.—Photography in Aniline Colours: A. G. Green, a 
F. Cross, and E. i. Bevan. 

Rovat Mereoro.ocicat Society, at 8.15.—Annual General Meeting.— 
Election of Officers and Council. 

Rovat MicroscopicaL Society, at 8,—Annual Meeting. 
Address.— lection of Council and Officers, 

ENTOMOLOGICAL SociETy, at 7.—Annual Meeting. —E lection of Council 
and Officers.—President’s Address: Lord Walsingham, F.R.S 


g.—President’s 


THURSDAY, January 22. 


Society or ArTS, at 4.30.—Hall-marking of S 
Reference to India : Edward J. Watherston. 
INsTITUTION OF ELECTRICAL ENGINEERS, at 8.—The Distribution of Elec- 
a, with Especial Reference to the Chelsea System: Major-General 

E. Webber, C.B., R.E. 
aevend INSTITUTION, at 3.—The Little Manx Nation: Hall Caine. 


ilver Plate, with Special 


FRIDAY, JANvary 23. 


» 
Amateur Scientiric Society, at 8.—Fruits; their Classification and 
Terminology : Prof. Boulger. 
OVAL INSTITUTION, at g.—Some Applications of Photography: Lord 
Rayleigh, F.R.S. 
SATURDAY, Janvary 24. 
Rovat INsTITUTION, at 3.—Pre-Greek Schools of Art: W. Martin 
Conway. 








NEW ZEALAND JOURNAL OF 
SCIENCE. 


The New Series of this Magazine, devoted to the furtherance of Natural 
Science, Acclimz atization, &c., in the Colony, will be issued on JANUARY 
x, and every two months after. 

Subscription, 12s. 6¢. per annum, payable in advance to 

Z. 


** Epitor,” care 
of Mathews, Baxter, & Co., Dowling Street, Dunedin, N. 








The Letterpress contains a Catalogue of Double Stars, Star Clusters, 
which can be seen with small telescopes; Tables of the 
Principal Binary and Variable Stars, Meteor Systems, &c., together with a 
popular description of the various celestial bodies, and the principal instru- 
Numerous illustrations in the text. 
This work is the most useful and practical popular work on astronomy yet 
published, and is specially valuable for those possessing telescopes. 
Prospectus, with Specimen Plates, free on application. 


GALL & INGLIS, London and Edinburgh. 


With Geological Map and 560 Illustrations. Two Vols., 8vo, Price 12s. 


THE PRIMEVAL WORLD OF 


SWITZERLAND. 
By PROFESSOR HEER, 


Of the University of Zurich, 


Edited by JAMES HEYWOOD, M.A.,, F.R.S. 


London: LONGMANS, GREEN, & CO. 


EVOLUTION THE WORK OF AGREAT 
INTELLIGENCE. 


Part I. now Ready, Price 2s. 


In this Part the scientific conception that life and consciousness are 
natural concomitants of specialized motion, hke heat and magnetism, is 
shown as favouring the conception that E volution manifests the “free and 
understanding action”’ of a Supreme Mind. 


SIMPKIN, MARSHALL, HAMILTON, 


Limited. 


By LIONEL s. BEALE, M.B., F.R.S., 
Professor of Medicine in King’ s College. 
— AILMENTS : Nature and Treatment. 3rd Edition. 
[Ready October 1. 
OUK MORALITY AND THE MORAL QUESTION, 2s, 6d, 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 
wed TO WORK WITH THE MICROSCOPE. 100 
Plates. 2zs. (Harr 
THE MICROSCOPE. ‘IN MEDICINE. 86 Plates. 215. 


London : KENT, & CO., 








| BIOPLASM: an Introduction to Medicine and Physiology. 
| 


ON LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE, 3s. 6d. 

THE ‘‘MACHINERY” OF LIFE. 2s. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 55s. 6d. 
London: J. & A. CHURCHILL. 


Just Issued. 


CATALOGUE OF ZOOLOGICAL AND 
PALZONTOLOGICAL WORKS: Part XIII. GENERAL ZOO- 
LOGY and PALZONTOLOGY, containing over 1750 Titles. 


DULAU & CO., 37 Soho Square, London. 
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PERKEN, SON, & RAYMENT, |°*“ 


nescccy: Me aden. LANTERNS, &c. ” OPTIMUS 





Ei - .-- x - effi- ENLARGING APPARATUS, 
cien or x itions. . 5 . 
The Lens gives ak Patent Quick Acting Rack Adjustment. 
definition, being a supe This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
rior Achromz atic Photo- by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
graphic Combination, brilliant illumination. Compound Condensers. 
with Rack and Pinion, .f with Russian Iron 
Compound Condenser CoNDENSER. instead of Mahogany 
2 of 4 in. diameter, 2-wick 3 u Body. s. a. 
——  Refulgent Lamp. 5-in., no front lens... .. 1000 s-in., nolens . 75 0 
£ i 5-in., with ,, as a ae 5-in., and ,, one = : 
' ‘6. 6-in., ne s “a 0 Gin., MO 5 oc 
Japanned Metal, complete in Box «. 110 0 6- : with nels 5 ny 0 6-in : ail un ns 
Mahogany outside body nie aan». 7-in., no es on = aoe 7-in., no ,, +. 110 0 
Mahogany outside body, Panelled 7-in., with ,, oe ove 1736 7-1n., and ,, eve a : 
Door, Brass Stages, and Sliding — ” ” eco ese = : 2h: NO 5, = ; 
| aera Ss eT =, : : “- : 3600 | 10-in,., 5, + 2850 
250 r2-in., 580 0 2-iN., 5. 9» om 4500 


Russian Iron Body, Brass Siiding Tube 





WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


~ 4 ” » 5 10 Oo 
610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


ELARVEWYW 2 PEAS, 


56 CHARING CROSS ROAD, W.C. 








BOILING WATER OR MILK, 
THIS 


EPP S'S a ee: 








CRATEFUL—COMFORTINC. | STOMACH, KIDNEYS AND BOWELS. A Great PUBI 

| FIER of the BLOOD; a Powerful Invigorator of thé 

C O C O A System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 

BREAKFAST OR SUPPER. Excellent Copies of the actual, natural Handwriting, a 


a | of Drawings, Music, even of elaborate Sketches, Pro 
On the 1st of every Month. | grammes, Pians (up to Double-Elephant size), Shorthand, av 


J OURNAL OF BOTANY Type- -Writing, are easily, quickly, and cheaply produced by the 


| 

| 

BRITISH AND FOREIGN. | 

Edited by James Britten, F.L.S., British Museum. * | 


Contents :—Original Articles by leading Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— | Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
Proceedings of Societies. resemble written letters, Used at the House of Lords, &. 
Price 1s. 3a. Subscription for One Year, payable in advance, 12s. | AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. | London Wall, London, a1d 52 Princess Street, Manchester. 
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MESSRS. MACMILLAN & COS | 
NEW & STANDARD WORKS. 


NEW BOOKS AND NEW EDITIONS. 


NEW EDITION OF ROUTH’S “ELEMENTARY DYNAMICS.” Just Published, 2 Vols. 8vo, Cloth, 2ss. net. 
Just Published, Fifth Edition. Revised and Enlarged, 8vo, Cloth, 14s. 

THE ELEMENTARY PART OF A TREA- PRINCIPLES OF PSYCHOLOGY. By 
TISE on the DYNAMICS of a SYSTEM of RIGID BODIES. WILLIAM JAMES, Professor of Psychology in Harvard University 
Being Part I. of a Treatise on the Whole Subject. With numerous 2 Vols. 8vo. 
Examples. By E. J. ROUTH, S.D., LL.D., F.R.S., Hon. Fellow of Ba a al 
Seadianan, Camt Mage, Author of “Stability of a Given State of Just Published, Crown 8vo, 7s. net. 


Motion.” sai THE SCOPE and METHOD of POLITICAL 











Part I]., Advanced, 8vo, Cloth, r48-s is still on hand. ECONOMY. By J. NEVILLE KEYNES, M.A., University Lec- 
KEY TO HALL AND KNIGHT'S ALG E BRA, turer in Moral Science, and late Fellow of Pembroke C olle ge, Cam- 
Flust Published, Crown 8vo, Cloth, 8s. 6¢ bridge, Author of ** Studies and Exercises in Formal Logic.” 
ELEMENTARY ALGEBRA for SCHOOLS. By H. S. HALL, M.A., NEW WORK BY DR. McCOSH§ 
and S. R. KNIGHT, B.A. Just Published, 8vo, Cloth, 3s. 6d 


BY THE SAME AUTHORS, : 
ELEMENTARY ALGEBRA for SCHOOLS. 7HE,PREVAILING TYP Eric Ratings 


Fifth Edition, Revised, 3s. 6d. ; with Answers, 4s. 6d. ae ey McCOSH, LL.D ' Litt.D., E thes sident of Princeton, 
A of “Christianity and Positivism,” he Supernatural in Re- 
HIGHER ALGEBRA. Third Edition, 75. 6d. lesion to the ‘Natoral." = First ony vw atal Tr ths : * &e ; 
NEW VOLUMES OF MACMILLAN’S GEOGRAPHICAL SERIES. 
Edited by ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey. 


AN ELEMENTARY GEOGRAPHY OF | A GEOGRAPHY OF EUROPE. By Janes 


INDIA, BURMA, and CEYLON. By H, F. BLANFORD, F.R.S SIME, M.A. With Illustrations. Globe 8vo, 3s 

With Illustrations. Globe 8vo, 2s. 6d. St. James's Gasett eae ee ip ee a 
MAPS AND MAP DRAWING. By WILLIAM ltheneum.—' ‘Quite equal in p yint of execution to Prof. A. Geil 

A. ELDERTON. 18mo, rs. * Geography « f the British Isles. 

SOME STANDARD HISTORICAL WORKS. 
By JOHN RICHARD GREEN, M.A., LL.D. By E. A. FREEMAN, D.C.L., LL.D., 

A SHORT HISTORY OF THE ENGLISH Regius Professor of Modern History in the University of Oxford, 

PEOP LE. With Maps, Genealogical Tables, and Chronologic Fellow of Oriel College, and Hon. Fellow of Trinity College, 

New Edition, thoroughly Revised. Crown 8 8vo, 8s. 6d. | Oxford. 


the Corresponding Portion of Mr. Tait’s ‘* Analysis.”” Crown 8vo, 3s. ) i ST TI 
each. jae ob 7-1265. Part II., 1204-1553. Part III., 1540-1 ; STITUTION FROM THE EARLII ‘ 


Part IV., 1640-1873 THE METHODS OF HISTORICAL STUDY. 
HISTORY OF THE ENGLISH PEOPLE. ee Cees tae eae eee 9 aa ae ae Eten 


. with the Inaugural Lecture on Ofte of ah 
In 4 “ s. 8vo. Vol. I., Early England, 449-1071—Foreign Kings, Pr . Rsnig” ao san Gl 
(~The Charter, 1214-1291- —The Parliament, 1307-1461. With » ° 


M te rf Vol. II., The Monarchy, 1461-15 oie Reformation, THE CHIEF PERIODS OF EVROTEAN 


ALSO THE SAME IN FOUR PARTS. With | tHR GROWTH OF THE ENGLISH CON- 


1540-1603. 16s. Vol. III., Puritan England, 1603-1 ~The Revolu- | HISTORY. Six Lectures read : e University of Oxfo rd in 
tion, 1560-16 With Maps, 16s, Vol IV., The Revolution, sali ital Term, 1885, withan Essay on ** Gree k Cities under Roman Rule. 
—Modern England, 1760-1815. Wit h Maps and Index, 16s ea 
ANALYSIS OF ENGLISH yogi based : , 
n’s ** Short —~— ory of the English People.” By é. 4 THE SECOND PUNIC WAR. Being y ( hay 2 
TAIL. ML A. Crown 8vo, New Edition, Revised, ¢ ters of the THOMAS ARNOLD, D.} 


E lited by W. T. "ARN 01 D, Mt \. With Maps. Crown 8v« 


By MISS KATE NORGATE., 
| A ( ter of E glish His 
ENGLAND under the ANGEVIN KINGS, | BOLEYN, ANNE. | Chapter of bngish 





By KATE NORGATE. With Maps. 2 Vols. 8vo, 32 Ist RY c 
pteage Peaabitcrs : of ENGLAND for BEGINNERS. 
By FRANCIS PARKMAN, H S rORY AB. BUCKLEY (Mrs. Fiswer). With Maps an4 
COLLECTED WORKS. Popular Edition. In | Chronological and Genealogical Tables. Globe 8vi 
ols. Crown 8vo, 7s, 6a. each, or Complete, £3 135. 6c. LETTERS, TRACTS, AND SPEECHES ON 
POMEERS OF FRANCE IN THE NEW WORLD. IRISH AFI {IRS By EDMUND BURKE. Arranged and E 
Y HE JESUITS IN NORTH AMERICA by MATTHEW ARNOLD, with a Preface. 6s. 
S . 7 > ‘Cc ~ ~ 
THE ALLE AND THE DISCOVERY OF THE GREAT WEST. By SIR ROPER LETHBRIDGE, “AISTORY 
OLD REGIME IN CANADA UNDER LOUIS XIV. 
a ne M AND WOL FE, 2 Vols. (Also ali ii Eien aes Productions ; i the People their af Keg 2 | orn Publi Works, and 
} eng ag es i s By Si 
THE CONS SPIR ACY OF PONTIAC. 2 Vols. ee LE THE RIDGE, MA, ey wi tration. — 


By PROF. SEELEY. By MR. MAXWELL-LYTE. 
THE EXPANSION OF ENGLAND. by ETON COLLEGE, HISTORY OF, 1440-1884. 


f. J. R. SEELEY, M.A. Crown 8vo, 4s. 6d. By H. C. MAXWELL-LYTE, M.A. With Tlusteati wns. New and 


By MR. JUSTICE STEPHEN. Cheaper Issue. 8vo, 215. 
THE STORY OF NUNCOMAR AND THE THE UNIVERSITY OF OXFORD, A HIs- 
; yan Poe ae . eee “og? — By Sir J, FITZ- tae ste the Earliest Times to the Year 1530. ie 5 


MACMILLAN AND CO., BEDFORD STREET, LONDON, W.C. 
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Fry. 
Pure 


Concentrated 


Cocoa 


This Cocoa is exceedingly soluble and easily digested. It makes a most 
Delightful Beverage for Breakfast or Supper. 
































“HAVE A CUP WITH ME?” 












Lancet. —“‘ Pure, and very Soluble.” 

Medical Times.—‘Eminently suitable for Invalids.” 

Sir C. A. Cameron, M.D.—‘1 have never tasted Cocoa that 
I like so well.” 

W. H. R. Stanley, M.D.—“It is the drink par excellence 
for aairen. ” 








HALF A TEASPOONFUL IS SUFFICIENT TO MAKE A CUP OF MOST DELICIOUS COCOA. 


FRY’S CHOCOLATE FOR EATING 


Is not only delicious, but is also highly nutritious and sustaining. It is much valued for 
Children, with whom it is a universal favourite. 


FORTY- EIGHT PRIZE MEDALS AWARDED TO 


J. §. FRY & SONS, B BRISTOL, LONDON, & SYDNEY. 


Printed by Ricuarp CLay anv Sons, LimirTep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Be sdford Street, Strand, London, W.C., and 112 Fourth Avenue, New York. —Tuurspay, January 15, 1891. j 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 





Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1108, VOL. 43.] 


Registered as a Newspaper at the General Post Office.] 
THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 

THE OBSERVATORY, MELBOURNE, 
October 10, 1888. 
Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
pretty severe trial with very 
Satisfactory results. 
(Signed) R. J. ELvery. 

































PRICES FROM 
£5 to £7. 
ALsO MADE 

WATCH SIZE. 


EpinsurGu, May 31,’89. 
Dear Sir,—I have just 
returned from a six weeks’ 
Stay at the Ben Nevis Ob- 
servatcvy, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
et only about x45 of an inch. 
% an er 9S During my stay at the Ob- 
tA servatory the Aneroid was fre- 
quently tested by taking it down 
2000 feet and then comparing it 
‘ . . with the standard on my return. 
The results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & IO HATTON GARDEN, LONDON; 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Medica! Journal. 


RECK'S 


£2 2s. to £5 5s. 






Is 
made 
through- 
out in brass, 

\ neatly ja- 
4 panned, and is 
not only first-rate 

in optical qualities, 

but is now a handsome, 
well-finished Instrument. 
POCOSCCCS SSS SOSSOOOOS 


R. & J. BECK, 68 Cornhill, London, E.C. 
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[PRICE 15 CENTS. 


[All Rights are Reserved. 





ASTRONOMICAL TELESCOPE 
With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter's Belts. 
Price £6 10s. Od. 
Catalogue of Astronomical Telescopes sent Free. 
JOHN BROWNING, 63 STRAND, LONDON, W.C. 


THE FROST. 











NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring afbel! 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 

It also indicates the present temperature as an ordinary thermometer. — 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 
connecting wire, £1 10s. 


NEGRETTI & ZAMBRA, 


OpTIcIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. ‘ 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price ss. 6¢. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 














CITY AND GUILDS OF LONDON 
INSTITUTE. 
CENTRAL INSTITUTION. 
INSTRUCTION FOR TEACHERS IN 
ELEMENTARY SCHOOLS, 


Eight Lecture Demonstrations of a Course of Experiments in accordance 
with the British Association Committee’s Programme for the Teaching of 
CHEMISTRY IN SCHOOLS, by Prof. H. E. ARMSTRONG, F.R.S., 
on SATURDAY Mornings, commencing JANUARY 24, from 10 to 11 
o'clock. 

There will also be Laboratory Practice from 11 to 1.30 for a Limited 
Number of Teachers. 

Fee for the Lectures, Five Shillings; for the Lectures and Laboratory 
Practice, Ten Shillings. 

Applications for Admission to be addressed to the Dean, City and 
Guilds Central Institution, Exhibition Road, S.W. 

W. C. UNWIN, Dean. 
JOHN WATNEY, Hen. Sec. | 


SCIENCE PUBLIC 





City and Guilds of London Institute 
for the Advancement of Technical Education. 


UNIVERSITY OF SYDNEY. | 
PHYSIOLOGY. 


Applications are invited from Gentlemen qualified to fill the above office 
Salary, £350 perannum. £60 allowed for passage expenses to Sydney. 
For further necessary information, apply to the Agent-General for New 

South Wales, 9 Victoria Street, S.W., to whom Applications, stating Candi- 

date’s age, and accompanied by three copies of Testimonials, should be sent 

on or before January 31, 18 


DEMONSTRATORSHIP IN 


L6 
4,60 





SAUL SAMUEL, | 
Agent-General for New South Wales. 
)» Victoria Street, London, S.W. 
January 16, 1891. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 
Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- | 


ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


TWO ENTRANCE SCHOLARSHIPS IN 
NATURAL SCIENCE, of the value of 125 Guineas (Ze. a free 
admission) and £60, are awarded annually in OCTOBER at ST. | 
THOMAS’S HUSPITAL MEDICAL SCHOOL, London, S.E.— | 
For Particulars, apply to Mr. G. RENDLE, Medical Secretary. | 

E. NETTLESHIP, Dean. } 
G. H. MAKINS, Vice-Dean. 


A.R.S.M.—Analytical Chemist and Metal- | 
lurgist with extensive general knowledge of Theoretical and Applied | 
Science, Good Linguist, accustomed to ‘Technical Translation and 
Literary Work, seeks employment as Lecturer or Demonstrator in 
College or Technical School, or as Assistant to Scientific Man. Excel- 
lent References.—‘** DiGamMa,”’ NatureE Office. 


A Ph.D., F.C.S., with long Experience, de- 


sires Appointment as ASSISTANT or DEMONSTRATOR to College 
ifi I knowledg , ' ; YST, 


yr Scientific Man; thorough wled £ G A 
Nature Office 


WANTED. 
NATURE, No. 480, January 9g, 1879.—A rea- 
sonable Price will be given for this number of Nature.—Apply to 
*R. G. S.,” Office of Nature. 


MINERALOGY AND GEOLOGY. 
Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 

Aso, E1cut oTHerR First Crass Prize MEDALs. 

Special Collections for Students, Lecturers, and Museums. 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 
—Apparatus and Appliances—Minerals for Chemical Purposes— 
Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 


NATURE 





Price List, Three Stamps. 





[ JANUARY 


, 1891 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALsALL HEATH Roap, 
BIRMINGHAM, 


Who last week sent to his subscribers Vibrio rugula, with sketch and 
description. He also sent out Ova of Trout, Philodina roseola, Daphnia 
vetula, Corethra plumicornis ; also Amoeba, Hydra, Vorticella, Crayfish, 
Dog-Fish, Amphioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 
Sale bp Auction. 


MONDAY, JANUARY 26. 
NATURAL HISTORY SPECIMENS. 


MR. J.C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden. on MONDAY, 
JANUARY at half-past 12 o’clock precisely, Natural History 
Specimens, comprising Exotic Butterflies and Coleoptera, including a 
very Valuable Series of Ceroglossus, from Chili, and a Collection of 
Cetoniida. Also Lepidoptera and Coleoptera direct from the Collectors 
in West Africa, British Insects, Entomological Cabinets, and 
Shades of Birds and Animals, a few Books, &c. 





of 


Cases, 
On View Saturday prior 10 till 3, and Morning of Sale, and Catalogues had. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystai Balls, Fossils, Rocks, and Rock Sections. 
BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. ; 
200 ditto, 50s. The best value obtainable. 

Micro-sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. ‘Sain, cette Sites 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Added to stock, the following Scotch Rocks :—Sheared Serpentine, Loch 
Hope; Quartzite, Loch Erriboll; Actinolite, Skerry ; and Garnetiferous 
Mica Schist, ‘longue, Sutherland ; Llandeilo Traps with Porphyritic Augite, 
Dumfriesshire ; Felsitic Tuff, Braid Hill; also a series of Kentish Neocomian 
Rocks, Ayrshire Stibnite, Cumberland Barytes of peculiar and new habit, 
Mourne Mountains Topaz in Granite, and Pterichthys, Cheirolepis, and other 
Old Red Fossils. 

Mr. Butler has now on view his recently-patented and enormously power- 
ful rock-breaking machine, which gives a clean fracture through large stones 
of extreme hardness, and owing to its simplicity of construction is practically 
incapable of getting out of order. 











TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lanr Carpenter, Esq., Prof. Forses. New Triple 
constructed for B. J. MALDEN, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution Dr, H. GRatTTAN GUINNESS, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue, 300 Pages, 1s. ; Postage, sd. 
Smaller do.,6¢. Pamphlets Free. HUGHES, Specialist, Brewster House, 
Mortimer Road, Kingsland, N. 
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MESSRS. MACMILLAN AND GO.’S NEW LIST. 


NEW VOLUME BY JOHN MORLEY. 
- Globe 8vo, Cloth, 5s. 


STUDIES IN LITERATURE, By Joun Mortey 


Previously Published, uniform in Size and Price :— 
VOLTAIRE. One Vol. | ON COMPROMISE. One Vol. 
ROUSSEAU. ‘Two Vols. MISCELLANIES. Three Vols. 
DIDEROT and the ENCYCLOPZEDISTS. Two Vols. BURKE. One Vol. 


BY PROFESSOR HUXLEY 
Just Ready, Crown 8vo, Paper Covers, 1s. net. 


SOCIAL DISEASES AND WORSE REMEDIES. 


etters to the Zzmes on Mr. Booth’s Schemes. With a Preface and Reprinted Introductory Essay. By T. II. 
HU XLEY, F.R.S. 








RE-ISSUE OF THE CAMBRIDGE SHAKESPEARE. 
Just Published, Vol. I., Medium 8vo, tos. 6. 


THE CAMBRIDGE SHAKESPEARE. 
A New and Revised Edition, edited by W. ALDIS WRIGHT, M.A., LL.D. Ing Vols. To be published Quarterly. 

Contents of Vol. Z.—The Tempest—Two Gentlemen of Verona—The Merry Wives of Windsor—Measure for Measure— 
Comedy of Errors. 

This well-known text was originally published in 1863-66, and was at once accepted as the most scholarly then in existence. 
It has been for many years out of print, and second-hand copies have only been procurable at high prices. A new and revised edition 
has long been contemplated, but has been postponed in order that Mr. W. Aldis Wright (the surviving editor) might go carefully over 
the whole work in the light of the most recent textual criticism of Shakespeare. This has now been done, and it is hoped that the 
Cambridge edition, which may now be considered as in its final form, may be found the most satisfactory edition alike for the scholar 
and the general reader, ; 

By A. H. HIORNS. By R. H. GRAHAM. 
Just Published, Globe 8vo, 6s. | Just Published, Crown 8vo, 7s. 6d. 


MIXED METALS AND METALLIC | GEOMETRY OF POSITION: | By Rovent 
ALLOYS. By ARTHUR H. HIORNS, Principal of the School ¢ H. GRAHAM, Author of “Graphic and Analytical Statics.” Llius 
Metallurgy, Birmingham and Midland Institute, Author of ‘‘ Practic: ‘i trated. j 

and Assaying,” ‘‘Elementary Metallurgy,” “Iron and Great attention has been paid of late years to the subject of the Geometry 

Stee! Manufacture,” &c of Position by Continental mathematicians, and its im port ance in the 

P education of é ngince rs is being ree ced in this country, but as yet there 

NEW EDITION OF ROUTH’S “ELEMENTARY DYNAMICS.” | & 0 text-book for the guidanc ofs students. This want’ Mr. Graham has 

é ndeat oured tos “a. 







Just Published, Fifth Edition. Revised and Enlarged, 8vo, Cloth, 14s. 


i. By PROFESSOR JAMES. 
THE ELEMENTARY PART OF A TREA Rh hirgarepniy- gill 
SE on the DYNAMICS of a SYSTEM of RIGID BODIES. Just Published, 2 Vols. 8vo, th, 25s. net. 
Being Part I. of a Treatise on the Whole Subject. With numerous PRINCIPLES OF PSYCHOLOGY By 
Se Pe ee ar DS 
tion.”” 2 . ovo. 
i ial By J. N. KEYNES, M.A. 


*.* Part II., Advanced, 8vo, Cloth, r4s., is still on hand . 
Just Published, Crown 8vo, 7s. net. 


KEY TO HALL AND KNIGHT’S ALGEBRA. THE SCOPE and METHOD of POLITICAL 
Just Published, Crown 8vo, Cloth, 8s. 6d. E CONOMY. By J. NEVILLE aid NE ry Re M.A., University Lec- 
. Moral Science, d } llo f Pembroke College, C: 
SOLUTIONS . * THE EXAMPLES JIN in. sates of “ Studies Bey Re ca ‘ Romet taale 2 _ 
L\LEMENT: ALGEBRA fo S. By H.5.HALL, M.A., 
and S. R. KNIGHT, B.A. NEW WORK BY DR. McCOSH. 
BY THE SAME AUTHORS, Just Published, 8vo, Cloth, 3s. 6d. 
ELEMENT ARY ALGEBRA for SCHOOLS. THE PREVAILING TYPES OF PHILO- 


th Editior ak as Gt ¢ swers, 4s. ¢ SOPHY. CAN THEY LOGICALLY REACH REALITY? By 
Fifth Edition, Revis 35. 6d. ; with Answers, 4 JAMES McCé ISH, LL.D., Litt.D., E x-President of Princeton, 


Thi S ditic ae Author of * ‘Christianity and Positivism,”’ ‘* The Supernatural in Re- 
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For Diagram and Spectrum Work, 
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APPARATUS 
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New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 
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New Illustrated Catalogue, 6d. 
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Limited. 
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Just Published, Large Demy 4to, Price 21s. 


A POPULAR HAND~BOOK AND 
ATLAS OF ASTRONOMY, 
By W. PECK, F.R.A.S., F.R.S.E., 


Astronomer to the City of Edinburgh. 


Containing 44 large Quarto Plates, including Photographs, Charts of the 
Stars, Moon, Mars, World, Coloured Plates of the Planets, Sun, &c. 


Tue CHARTS embrace the whole star sphere, and contain over 6000 stars, 


| nebula, star clusters, &c., in white on a blue ground. 


The Letterpress contains a Catalogue of Double Stars, Star Clusters, 
Nebula, &c., which can be seen with smail telescopes; Tables of the 
Principal Binary and Variable Stars, Meteor Systems, &c., together with a 
popular description of the various celestial bodies, and the principal instru- 
ments used in observing them. Numerous illustrations in the text. 

This work is the most useful and practical popular work on astronomy yet 
published, and is specially valuable for those possessing telescopes. 


Prospectus, with Specimen Plates, free on application. 


GALL & INGLIS, London and Edinburgh. 


ww. P. COLLINS 
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who is leaving England a valuable series of Pamphlets (collected from all 
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ZOOLOGY, BOTANY, and GEOLOGY. 
PROTOZOA, CCELENTERATA, ARACHNIDA, BRYOZOA, ANA. 
TOMY and BIOL GY of INSECTS, MICRO-CRUSTACEA, 
VERMES, MICROSCOPY. 


GENERAL INVERTEBRATA and VERTEBRATA, BOTANY (PHANEROGAMIC 
and Cagrese amc), including a large number of Papers on Microscor! 
Atc.x, Desmips, Diatroms, &c., GkoLoGy and PAL.conTOLOGY. 


The Pamphlets are alphabetically arranged in Portfolios for easy referer nce 
by Customers. Parcels will be sent for selection to known Correspondents 
residing in the country, and to others on the receipt of a London Reference 
or Cash Deposit... 











f the whole of t 2 any one branch be taken, a Discount 
10 per allowed off the Marked Prices. 
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157 Great Portland Street, W.C. 


Just Published. 


THE NATURALIST OF CUMBRAE. 
A TRUE STORY. 
Being the Life of 
DAVID ROBERTSON. 
By his Friend, 
The Rev. J. R. R. STEBBING. 


Crown 8vo, 6s. 





London: KEGAN PAUL, TRENCH, TRUBNER, & CO., 
Limited. 


Post Free for Three Stamps. 

A New Classified Catalogue (No. 105) of 

Important Works for Sale on 
INVERTEBRATA: 


PART II.—RECENT AND FOSSIL MOLLUSCA. 


WILLIAM 
28 ESSEX STREET, 


WESLEY & SON, 
STRAND, LONDON. 


~ HEINEMANN’S SCIENTIFIC HAND-BOOKS. | 
Vol. I., Just Published, Small Crown 8vo,‘Cloth, 7s. 6d. 


MANUAL of ASSAYING GOLD, SILVER, 
COPPER, and LEAD ORES. By WALTER LEE BROWN, 
B.Sc. Revised, Corrected, and considerably Enlarged, with a Chapter 
on the ASSAYING of FUEL, &c., by A. B. GRIFFITHS, Ph.D., 
F.R.S. (Edin.), F.C.S. 

WM. HEINEMANN, 


London : 21 Bedford Street, W.C. 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, JANUARY 22. 

Rovat Society, at 4. 30.—On the Unsymmetrical Distribution of Terrestrial 
Magnetism; H. Wilde, F.R.S.—The Passive State of Iron and Steel, 
Part II. : T. Andrews, F.R.S. . ; ; : 

Society oF ARTS, at 4.30.—Hali-marking of Silver Plate, with Special 
Reference to India: Edward J, Watherston Lie , 

LnsTITUTION OF ELectricat ENGINEERS, at 8.—The Distribution of Elec- 
tricity, with Especial Reference to the Chelsea System : Major-General 


C. E. Webber, C.B., R.E. : ; 
Rovat INSTITUTION, at 3.—The Little Manx Nation: Hall Caine. 


FRIDAY, JANvary 23. 
AmaTEuR SciENTIFIC SociETY, at 8.—Fruits; their Classification and 
Terminology : Prof. Boulger. ee 
Rovat INsTITUTION, at 9.—Some Applications of Photography: Lord 
Rayleigh, F.R.S. 
SATURDAY, JANnvary 24. 
Rovat InsTITUTION, at 3.—Pre-Greek Schools of Art: W. 


Conway. 
SUNDAY, JANnvary 25. 


Sunpay Lecture Society, at 4.—Krakatdo ; some Incidents of the Great 
Eruption (with Oxyhydrogen Lantern Illustrations): Sir Robert Ball, 


-R.S. 
MONDAY, Janvary 26. 


Society oF ARTS, at 8.—The Construction and Capabilities of Musical 

Instruments: A. J. Hipkins. 
TUESDAY, JANvary 27. 

Society or Arts, at 8.—Lithography; a Finished Chapter of Illustrative 
Art : William Simpson 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Annual 
Presidential Address. —Electiou of Council. 

MINERALOGICAL Society, at 8.—On the Construction of Crystal Models 
by mears of Piaits: Dr. J. Gorham.—On a Micro-granite containing Rie- 
beckite from Ailsa Craig; on an Eclogite from L. Duich: J. J. H. 
Teall, F.R.S.—On a Rapid Method for the Accurate Recognition of 
Sulphides, Arsenides, Antimonides, and Double Compounds of these 
Elements with Metals; Dr. C. A. Burghardt. 

Institution oF Civit ENGINEERS, at 8.—Machine Stoking: J. 
Spencer 

University CoLLecE Bro.ocicat Society, at 5.15.—Fog and Vegetation : 
Prof. F. W. Oliver. 

University CoLLEGE PHoToGRAPHic Sovrety, at 5.30.—The Diazotype 
Process of Photographic Printing : A. G. Green. 

PxHotToGRaPuic Socigery, at 8. 

Roya. INsTITUTION, at 3.—The Structure and Functions of the Nervous 
System; Part I. The Spinal Cord and Ganglia: Prof. Victor Horsley, 


F.R.S. 
WEDNESDAY, JAxvary 
Society or Arts, at 8.—Illustrated Journalism : 


TAURSDAY, JANvary 20. 


INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Annual General 
Meeting.—On some Different Forms of Gas Furnaces : Bernard Dawson. 
—On the Mechanical ‘Treatment of Moulding Sand: Walter Bagshaw.— 
Fourth Report of the Research Committee on Friction ; Experiments on 
the Friction of a Pivot Bearing. 

Rovat InsTITUTION, at 3.—The Little Manx Nation: Hall Caine. 

FRIDAY, Janvary 

INSTITUTION oF MECHANICAL ENGINEERS, at 7.30.—Annual General 
Meeting.—On some Different Forms of Gas Furnaces: Bernard Dawson. 
—On the Mechanical T'reatment of Moulding Sand: Walter Bagshaw.— 
Fourth Report of the Research Committee on Friction; Experiments on 
the Friction of a Pivot Bearing. 

INSTITUTION or Civit ENGINEERS, at 7. 
Locomotive Engines : Edmund L. Hill. 

Rovat InstiruTion, at 9.—British Mosses: Right Hon. Sir Edward Fry, 
Lord Justice, F.R.S. : 


SATURDAY, Janvary 31. 
Rovat InstiTuTION, at 3.—Pre-Greek Schools of Art: Martin Conway. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It hasbeen adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 
It writes almost instantly full black. 
pos not corrode Steel Pens. Blotting-paper may be applied at the 
scleanly to use,and not liable to Blot. moment of writing. 

Can be obtained in London, through Messrs. BarcLtay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 

BEWLEY & DRAPER (Limited), Dublin. 
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r 

CATALOGUE OF ZOOLOGICAL AND 
PAL-EONTOLOGICAL WORKS: Part XIII. GENERAL ZOO. 
OGY and PALZONTOLOGY, containing over 1750 Titles 


DULAU & CO., 37 Soho Square, London. 
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SOUTHALL BROS. & BARCLAY’S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


Makers of the Specialities referred to by Prof. Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.’’) 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers. 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 


STANLEY jag 


ann - 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mena in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :~GREAT TURNSTILE, HOLBORN, LONDON, W.C 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary penfand paper. Auto-Circular: 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 
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MESSRS. MACMILLAN AND CO.’ MATHEMATICAL WORKS. 


HIGHER PURE MATHEMATICS. 
Elementary Treatise on Partial Differential Equa- 


tions. By Sir G. B. AIRY, K.C.B., formerly Astronomer-Royal. 
With Diagrams. Second Edition. Crown 8vo. 55. 6d. 


On the Algebraical and Numerical Theory of Errors 
of OBSERVATIONS and the COMBINATION of OBSERVA- 


TIONS. By the same Author. Second Edition, Revised. Crown 
8vo. 6s. 6d. 

The Calculus of Finite Differences. By G. Boore. 
Third Edition, Revised by J. F. Mouttron,Q.C. Crown 8vo. 10s. 6a, 


A Treatise on the Calculus of Variations. By Lewis 
B. Cak_t. Arranged with the purpose of Introducing, as well as Illus- 
trating, its Princi ples to the Reader by means of Problems, and 
Designed to present in all Important Particulars a Complete View of 
the Present State of the Science. 8vo. 


The Differential Calculus. By JosepH Epwarops, 


With Applications and Numerous Examples. 8vo. 1os. 6d. 


An Elementary Treatise on Spherical Harmonics, and 
SUBJECTS CONNECTED WITH THEM. By Rev. N. M- 
FERRERS, D.D., F.R.S., Master of Gonville and Caius College, 
Cambridge. Crown 8vo. 7s. 6d. 


A Treatise on Differential Equations. 
RUSSELL FORSYTH, F.R.S., 
College, Cambridge. 


21s 


M.A. 


By ANDREW 
Fellow and Assistant Tutor of Trinity 
Second Edition. 


8vo. 145. 
An Elementary Treatise on Curve Tracing. By 
PERCIVAL FROST, M.A., D.Sc. 8vo. 12s. 
Geometry of Position. By R. H. Grauam. Illustrated. 
Crown 8vo. 75. 6d. 
Differential and Integral Calculus. By A. G. Green- 


HILL, Professor of Mz athematics to the Senior Class of ue ery Officers» 
Woolwich. Crown 8vo. 

Applications of Elliptic Functions. By the same Author. 

|/n the press. 

Integral Calculus, an Elementary Treatise on the. Founded 
on the Method of Rates or Fluxions.s By WILLIAM WOOLSEY 
JOHNSON, Professor of Mathematics at the U.S. Naval Academy, 
Annapolis, Mz aryland. 8vo. gs. 

Curve Tracing in Cartesian Co-ordinates. By the same 
Author. Crowa 4s. 6d. 

A Treatise on Ordinary and Differentiat Equations. 
By the same Author. Extra Crown 8vo. 

Introduction to Quaternions, with Numerous Examples, 
By P. KELLAND and P. G. TAIT, Professors in the Department of 


_ athe matic: sin the University of Edinburgh. Second Edition. Crown 
Oo. 7s. od. 


How to Draw a Straight Line: 
By A. B. KEMPE, Illustrated. Cri 


Differential Calculus for Beginners. By 


cap. OVO. 35. 


The ili of te in the Historical Order 


7s. 6d. 


8vo. 


15S. 


a Lecture on Linkages. 


»wn SVvO 1s. 6a. 


ALEXANDER 


OF ITS DEVELOPMENT Part I. DETERMINANTS IN 
GENERAL. Leibnitz (1693) to ¢ ayley (1841). By THOS. MUIR, 
Mathematical Master in the High School of Glasgow. 8vo. 1os. 6d 
Differential Calculus, 2n Elementary Treatise on the. 
Founded on the Method of Ri ates or F luxions, By J. M. RICE, 
Professor of Mathematics in the United States Navy; and W. W 
JOHNSON, Professor of Mathematics at the United States Naval 
Academy. Third Editio yn, Revised and Corrected. 8vo. 18s. Abridged 


Edition, 9s. 


An Elementary Treatise on the Theory of Equations. 


By ISAAC TODHUNTER, F.R.S. Crown 8vo. 7s. 6d. 
A Treatise on the Differential Calculus. By the same 
Author. Crown & vo. 10s. 6d. Crown Svo. Tos. Od. 


A Treatise on the pel Salonen and its Applica. 
— a same Author. Crown 8vo. tos. 6d. KEY. Crown 
A History of the Mathematical Theory of Probability, 


from the Time of Pascal to that of Laplace. By the same Author. 
8vo. 1 


An Elementary Treatise on Laplace’ s, Lame’s, and | 
BESSEL’S FUNCTIONS. By the same Author. Crown 


10S. Od 


Svo 
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AND CO., 


MECHANICS: 
Statics, Dynamics, Hydrostatics, Hydrodynamics. 
Elementary Applied Mechanics. 


ANDER and A. W. THOMSON. Part II. 
Crown 8vo. 10s 6d e 

Experimental Mechanics, A Course of Lectures de. 
livered at the Royal College of Science for Ireland. sy Sir R. § 
BALL, F.R.S. Second Edition. Illustrated. Crown 8vo. 6s 

The Elements of Dynamic. An Introduction to the Study 
of Motion and Rest in Solid and Fluid Bodies. By W. K. CLIFFORD 
Part I. Kinematic. Crown 8vo. Books I.-III., 7s. 6a. ; Book IV 
and Appendix, 6s. _ 

Applied Mechanics: an Elementary General Introduction to 
he Theory of Structures and Machines. By J. H. COTTERILL, 
F. R.S., Professor ye Applied Mechanics in the Royal Naval C sllege, 
Greeny wict h. 2) 5 

Lessons in “Applied Mechanics. 
coT’ rE RILL and J. H. SLADE. Fecap. 8vo. (Yanuary 18g. 

Dynamics, Syllabus of Elementary. Part I. Linear 
Dynamics. With an Appendix on the Meanings of the Symbols in 
Physical Equations. Prepared by the Association for the [Improvement 
of Geometrical Teaching. 4to. 1s. 

A General Formula for the Uniform Flow of Water 
in RIVERS and other CHANNELS. By FE. GANGUILLET and 
W. R. KUTTER, Engineers in Berne, Swi tzerl: and. Translated from 
the German, with numerous Additions, including Lables and Diagrams 
and the Elements of over 1200 Gaugings of Rivers, Small Channels, and 
Pipes in English Measure, by RupoLeH HExtNa, Assoc. Am. Soc. C.E., 
M. Inst. C.E., and Joun C. Trautrwine, Jun., Assoc. Am. Soc. C.E., 


By Prof. T. Arex. 


TRANSVERSE Stress 


By Prof. J. H. 


Assoc. Inst.C.E. 8vo. 17 

Geometry of Position. By R. H. GRAHAM. _ Illustrated 
Crown 8vo. 7s. 67 

Statics for Beginuers. By JoHN GREAVES, M.A., Fellow 


and Mathematical Lecturer at Christ’s Col., Cambridge. Gl. 8vo. 3s. 6d 
A Treatise on Elementary Statics. By the same 
Author. Second Edition. Crown 8vo. 6s. 6d. 
Hydrostatics. By A. G. GREENHILL, Professor of Mathe- 
— to the Senior Class of Artillery Officers, fe ape Crown 
in preparation. 
Elementary Dynamics of Particles and Solids. 3; 
W. M. HICKS, Principaland Professor of Mathematics and Physics 
Firth College, Sheffield. Crown 8vo. 6s. 6 Z. 
A Treatise on the Theory of Friction. By joun ~ 
JELLEIT, B.D, late Provost of Trinity College, Dublin. 
The Mechanics of Machinery. By A. B. W. 
F.R.S. Illustrated, Crown 8vo. 6d. 
Elementary Statics. By Rev. t. B. 
Edition. Globe 4s. 6d. 
Dynamics for Beginners. 
Edition. Globe 8vo. 4s. 6d. 


Elementary Mechanics. By 


3Vv0. Ss. 6 


KEN NEDY, 
Lock, M.A. _ Second 
Svo.+ 
Third 


the same Author. 


By 


same Author. Globe 


the 
ei [/n the press 
Winesaties and Dynamics. An Elementary Treatise 
By J. G. MACGREGOR, D.Sc., Munro Professor of Physics in Dal 
housie College, Halifax, Nova Scotia Illustrated. Crown 8vo. ros. 6d 
An Elementary Treatise on Mechanics. By § 
ie cama 2 D.D., F.R.S., late Tutor and Prelector of St. Jobe’ $ 
‘ollege, Cambridge. Sixth | Edition, Revised. Crown 8vo. 9 
Lessons on Rigid Dynamics. By the Kev. G. 


- A., | ee ssor of Mathematics in the University of Aberdeen. 


"p IRIE, 
Crown 


A Treatise on the Dynamics of the System of Rigid 
BODIES. By EDWARD JOHN ROUTH, D.Sc., , F.R.S., 
Hon. Fellow of St. Peter’s College. Cambridge. With numerous Ex 
amples. ‘Two Vols. 8vo. Vol. I. Eleme ntary Parts. Fifth E dition. 
14s. Vol. Il. The Advanced Parts. Fourth Edition. 14s. 

Stability of a Given State of Motion, particularly 
— — MOT —_ By the same Author. Adams Prize Essay for 


Hydrostaties for Beginners. By F. W. SANDE — 
M.A., Assistant Master at Dulwich College. Globe 8vo. 

A Treatise on Dynamics of a Particle. By P rof. 
M.A., and W. J STEELE, B.A. Sixth Edition, Revised. 


“Tart, 


Cr. 8vo. 12 


| Mechanics for Beginners. By Isaac Topuunrer, F.R.S. & 


mo. 4s.6d. KEY. Crown 8vo. 6s. 6d. 


By the same Author, 
Edited by Prof. J. D. Everett, F.R.S. Crown Sv 


A Treatise on Analytical Statics. 
Fifth Ex dition. 
ros. Od. 
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MESSRS. MACMILLAN & CO.8 PUBLICATIONS, 


STANDARD TEXT-BOOKS ON PHYSICS. 


Sound, Light, Heat, 
On Sound and Atmospheric Vibrations. 


With the Mathematical Elements of Music. Designed for the Use of 
Students in the University. By Sir G. B. AIRY, K.C.B., formerly 
Astronomer-Royal. Second Edition, Revised and Enlarged. Cr. 8vo. Qs. 
Gravitation: an Elementary Explanation of 
the Principal Perturbations in the Solar System, 
Second Edition. Crown 8vo. 3 h 
Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A. Crown 8vo. ros. 6d. 
An Introduction to the Theory of Electricity. 
3y LINN-EUS CUMMING, M.A. Crown 8vo. 8s. 6d. 
A Text-book of the Principles of Physics. 


By the same Author. 
7s. 6d. 


3y ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E. With 
Illustrations. 2nd Edition. Revised and Enlarged. Medium 8vo. ats. 
Electric Light Arithmetic. By Day, 
M.A. Pott 8vo. 2s 
Units and Physical Constants. By J. D. 


EVERETT, M.A., D.C.L., F. R.S, end Edition Extra Fcap. 8vo, 5s. 

An Elementary Treatise on Spherical Har- 
MONICS, and Subjects connected with them. By Rev. N. M. 
FE RRI mS, D.D., F.R.S.., oe aster of Gonville and Caius College, 
Cambridge. Crown § 3vO. 7 

Physics for Public ‘Schools. By C. Fessen- 
DEN. Illustrated. Fcap. 8vo. P (/n the press. 

The Theory and Practice of Absolute Mea- 
SUREMENTS IN ELECTRICITY AND MAGNETISM. .By 
ANDREW GRAY, M.A., F.R.S.E. 2 Vols. Cr. 8vo. Vol, I. ras. 6d. 

Absolute Measurements in Electricity and 
MAGNETISM. BythesameAuthor. Second Edition. and 
greatly Enlarged. Fceap. 8vo. 55. 6d. 

The Mathematical Theory of Perfectly 
ELASTIC SOLIDS, with a Short Account of Viscous Fluids. An 

“lemer itary Treatise. By WILLIAM JOHN IBBE o_o A.B., 


A.S., Senior Schol: ar of Clare College, Cambridge. Svo. 


Examples in Physics. By Prof. D. E. Jones, 
B.S 8vo. 3s. 6d. 
Sound, ‘Light, and Heat. 


Revised 


An Elementary 


Text-boc By the Same. With Illustrations. Fecap. 8vo. 
’ ? [February 1891. 
Contiinetinns to Solar Physics. By J. 
NORM AN LOCKYER, F.R.S. With Illustrations. Royal 8vo. 


Modern Views of Electricity. By Oliver J. 
LODGE, LL.D., D.Sc.. F.R.S., Prof. of Experimental Physics in Univ. 
Coll., Liverp ool. Illustrated. cr. 8vo. 6s. 6d. [Nature Series. 

Experimental Physics, Questions and Ex- 

nples in Physics, Sound, Light, Heat, Electricity, and Magnetism. By 
LOEWY, F, R. A.S., &c. Fcap. 8vo. 2s. 

A Graduated Course of Natural Science for 
i LEMENTARY AND TECHNICAL SCHOOLS AND COL- 
LEGES. In Three Parts. Part I. First Year’s Course. By the 
Same. Globe 8vo. 2s. 

Numerical Tables and Constants in Ele- 
MENTARY SCIENCE. By SYDNEY LUPTON, M.A., F.C.S., 
F.1.C., Assistant Master at Harrow School. Extra Fcap.8vo. 2s. 6d 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D.Sc. Crown 8vo. 7s. 6d. ee 

Sound : a Series of Simple, Entertaining, and 


Ine expensive Experimentsin the Phenomena of Sound, for the Use of 


Students of every age. By A. M. MAYER. With Illustrations. 
Crown 8vo. 38. 6a [Nature Series. 
Light: a Series of Simple, Entertaining, 


and Inexpensive Experiments in the Phenomena of L ight, for the Use 
of Students of every age. By A. M. MAYER and C. BARNARD. 
Glen, h Nume rous Illustrations. “Crown 8vo. 2s. 6d. [Nature Series. 
eanings in Science: Popular Lectures on 
Scientific Subjects. By the Rev. GERALD MOLLOY, D.Sc., Rector 
N of the Catholic University of Ireland. 8vo. 7s. 6d. 
ewton- —Principia. Edited by Prof. Sir 
The - THOMS( YN and Prof. BLACKBURNE. 4to, Cloth. 31s. 6d. 
e First Three Sections of Newton’s Prin- 
cipia With Notes and Illustrations. Also. a Collection of Problems, 
= icipally intended as Exz amples of Newton’s Methods. By PERCI- 
A Ty FROST, M.A. Third Edition. 8vo. 12s. : 
reatise on Optics. By S. Parkinson, 
D.D., F.R.S, 4th Ed., Revised and Enlarged. Cr. 8vo. 1os. 6d. 


MACMILLAN AND CO., LONDON. 


Electricity, 


Elasticity, Attractions, &c. 


Thermodynamics of the Steam-Engine and 
OTHER HEAT-ENGINES. By CECIL H. PEABODY. 8vo. ats 


Steam, An Siomentary Treatise. By John 
PERRY, C.E, 18mo. 4s. 6d. 
Elements of Physical Manipulation. By 


Prof. EDWARD C, 
Part II., r4s. 


The Theory of Light. 


PICKERING. Medium 8vo. Part I., 12s. 6d 


By Thomas Preston, 


A. 8vo. 128. 6d. 
The Theory of Sound. By Lord Rayleigh, 
M.A., F.R.S., formerly Fellow of Trinity College, Cambridge. 8vo 


Vol. 1., 12s. 6d. ; Vol. 11.. 125. 6 [Voe. 11. in the press. 
An Elementary Treatise on Heat, in Rela- 
TION TO STEAM AND THE STEAM-ENGINE. By G. 
SHANN, M.A. Illustrated. Crown 8vo. 4s, 6d. 
Polarization of Light. ay the late W. 
SPOTTISWOODE, F.R.S. Cr. 8vo. 3s [Nature Series. 
Primer of Physics. By Balfour Stewart, 
F.R.S. With Illustrations : nd Questions. 18mo. 1s. [.S¢ 
Lessons in Elementary Physics. 


same Author. With Illustrations. Fcap, 8vo. 4s. 6d. 


Questions on Balfour Stewart’s Elementary 
LESSONS IN PHYSICS. By Prof. T. H. CORE. 
Elementary Practical Physics, Lessons in. 
By BALFOUR STEWART, M.A., LL.D., F.R.S.. and W. W 
HALDANE GEE, B.Sc. Crown 8vo. Vol. IL.—GENERAL PHY- 
SICAL PROCESSES. 6s. Vol. Il.—ELECTRICITY AND MAG 
NETISM. 7s. 6d. Vol. II].—OPTICS, HEAT, AND SOUND 
(/n the press. 
Practical Physics for Schools and the Junior 


Students of Colleges. By the same Authors. Globe 8vo. 


tence Primers 


By the 


Fcap. 8vo. 2s. 


Vol. L—ELECTRICITY AND MAGNETISM. 2s. 6a. 
Vol. I1.—OPTICS, HEAT, AND SOUND. (ln the press. 
On Light. Being the Burnett Lectures, de- 
livered in Aberdeen in 1883, 1884, 1885. By SirGEORGE GABRIEL 
STOKES, M A., F.R.S., &. I. On THE Nature or Licut.—Il. 
On Licut as A MEANs or INnvesTIGATION.—III. ON THE BENE- 
FICIAL Errects or Licgur. Crown 8vo. 7s. 6d. 


*.* The Second and Third Co 2s. 6d. each 

An Elementary Treatise on Sound. By 
W. H. STONE, M.D. With Illustrations. 18mo. 3s. 64 

Heat. By Prof. P. G. Tait, M.A., Sec. R.S.E. 
Crown 8vo. 6s. 

Lectures on some 
PHYSICAL SCIENCE. 


urses may be had separately, price 


in 


Crown 


Recent Advances 

By the Same. Third Edition. 
ovo. 5. 

Sound and Music. An Elementary Treatise 
on the Physical Constitution of Musical Sounds and Harmony, inclu 
ing the Chief Acoustical Discoverie s of Prof. He -Imholtz. By SE DL EY 
TAYLOR, M.A. Illustrated. Second Edition. Ex Cr. 8vo. 8s. 6d. 

Elementary Lessons in Electricity and 
MAGNETISM. By Prof.S. P. THOMPSON. With Ilustrations. 
New Edition, Revised. Fceap. 8vo. 4s. 6d : 

Electrostatics and Magnetism, Reprints of 


Papers on. me Prof. Sir WILLIAM THOMSON, D.C.L., LL.D., 

P.R.S., F.R.S.E. Second Edition. Medium 8vo. 18s. 
Popular Lectures and Addresses. By the 

Same. 3 Vols. With Illustrations. Crown 8vo. Vol. I. Constitution 


of Matter. 6s. Vol. III. Navigation. /n the press. (Nature Series. 
The Motion of Vortex Rings, a Treatise on. 
By Prof. J. J. THOMSON, M.A., F.R.S, With Diagrams. 8vo. 6s. 


Applications of Dynamics to Physics and 


CHEMISTRY. By the same Author. Crown 8vo. 7s. 6d. : 
An Elementary Treatise on Laplace Ss 
LAME'S, and BESSEL'S FUNCTIONS. By ISAAC TOD- 


HUNTE R, F.R.S. Crown 8vo. 10s. 6¢ 

A History of the Mathematical Theories of 
ATTRACTION, and the FIGURE of the EARTH, from the time of 
Newton to that of Laplace. By the Same. 2 Vols. 8vo. 245. 

Heat and Electricity, A Collection of Ex- 
AMPLES ON. By H. H. TURNER, B.A. Crown 8vo. 2s. 6d. 

Light: A Course of Experimental Optics, 


CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With nearly 200 Engravings and Coloured Plates. Crown 8vo. 75. 6d. 
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** To the solid ground 


Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


No. 1109, VOL. 43.] 


Registered as a Newspaper at the General Post Office.] 


NEWTON & CO. 


SCIENTIFIC INSTRUMENT 
MAKERS 


TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 








Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 


c 
Catalogue of 


RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 

WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15-in., £5; 18-in., £6 1os. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THURSDAY, JANUARY 29, 1891. 





a Colleges, Institutions, | 


OPTICAL LANTERNS, | 
PROJECTION APPA: | 


[PRICE 15 CENTS. 


(All Rights are Reserved. 


Sir Wm. Thomson's 


PORTABLE 
ELECTROMETER. 


NALDER BROS. & C0., 
SCIENTIFIC 
INSTRUMENT MAKERS, 


16 RED LION STREET; 
CLERKENWELL, LONDON, E.C. 








TELEPHONE No. 6770. 
TELEGRAPHIC ADDRESS: SECOHM, LONDON. 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
ST. TIBB’S ROW, CAMBRIDGE, 


Physical Physiological, and Botanical Apparatus. 


The Radio-Micrometer, an Instrument invented by 
Mr. C. V. Boys, F.R.S. 

Quartz Fibres made by the method described by Mr. 
C. V. Boys, F.R.S. 

Seismometric Apparatus designed by Prof. Ewing, 
F.R.S. 

An Illustrated List of Instruments will shortly be 
ready, and will be sent on application. Many of the 
Instruments described are new, made either from the 
designs of the Inventor, or designed by the Company. 
The Company are prepared to make the Instruments 
described in recent scientific papers, or Apparatus 
required for original investigations. 

Agents for the Microscopes of Carl Zeiss, of Jena. 








THE FROST. 






NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 

It also indicates the present temperature as an ordinary thermometer. — 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 
connecting wire, £1 ros. 


NEGRETTI & ZAMBRA, 


OpTIcIANS AND ScientTiIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6¢ 
Telephone No. 6583. Telegraphic Address: “‘ Negretti, London.” 
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UNIVERSITY COLLEGE, LONDON. 
EXTENSION FUND. 

It is urgently desired to raise, for the purposes of extension set forth in 
this Statement, the sum of £50,000. 

University College, London, was founded in 1826, under the name of 

‘The London University,” for the purpose of aff: ording U niversity education 
(including professional and technical training of the highest kind) at a 
moderate expense to students resident in London ; and it has been provided 
with the well-known buildings in Gower Street, and also with considerable 
funds, for the most part appropriated by the donors to special purposes. 

T he funds of which the Council are able to dispose freely are insufficient to 
meet unavoidable current expenses and the necessary repairs and renewals. 

Further funds are needed to provide for the teaching of new subjects, for 
the extension of buildings, for new teaching appliances which are rendered 
necessary by the advance of knowledge and improvement of educational 
methods, and for the better payment of teachers. 

University College is now recognized by the Government as one of the 

two University Colleges in London, and receives an annual grant, of which 
the amount depends in part on the voluntary contributions made to it, and 
on the adequate development of its means of education. The Royal Com- 
nission, which reported in 1889 upon Unive rsity teaching in Le tomy recom- 
ended that University Colles ge and King’s College should either be 

inc orporatec din the existing University of London, or should receive some 
equivalent position as the constituent Colleges of a University; and an 
additional obligation is thus imposed on them to extend and improve their 
equipment for U niversity work. An ap’ pes il similar to the present for £50,000 
is accordingly about to be made by King’s College, and the Council of e ach 
Institution desires it to be understood that the two appeals are not made in 
competition, but with mutual goodwill 

Che chief purposes for which mor ley is now required are— 

1. Anew Laboratory for the teaching of Experimental Physics 

2. Increased accommodation, appz ar: utus, and machinery, for teaching 
Electrical Engineering. 

. Increased accommodation 
E ngineerne. 
A collection of Architectural Models and 
of ye hitectural Drawing 
Additional Laboratory accommodation and apparatus for the work of 
supplementing the lectures of the Society for the Extension of University 
teac! hing. 

6. Further endowment of teaching, especially in the department of Modern 
and Oriental Languages. 

A Committee has been formed, with power to add to its number, to appeal 
for funds tor the above purposes, and the names of members of the Com- 
mittee, with a First List of Subscriptions, will shortly be published. 

(Signed) REAY, 
Chairman. 


and appliances for teaching Mechanical 


acccmmodation for a School 


Donations to the 
Messrs. Smith, 


“University College Extension Fund’’ may be sent to 
Payne, Smith, & Co., 1 Lombard Street, E.C.. orto 
J. M. HORSBURGH, 
Secretary. 
TRAINING FOR ELECTRICAL ENGINEERS. 
THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 


HOUSE, CHARING CROSS ROAD, 
LONDON, W.C. 


Boarp oF ConTROL : 

The Right Hon. the EARL OF CRAWFORD, Chairman. 
The Right Hon. LORD CASTLET ro} N, of Upper Ossory. 
The Hon. REGINALD BROUGHA)S 

ROBERT HAMMOND. 

FRANCIS INCE. 

W. O. SMITH. 
HUGH ERAT. HARRISON, A.M.I1.C.E., Principal. 

The Institution is in affiliation with some of the largest Electricity 
Supply Companies, into whose Works and Stations the Students are 
drafted. 

Application should be made to the Secretary, P. A. LaTHamM, 
15 St. Helen’s Place, E.C, 


LONDON GEOLOGICAL FIELD- 


CLASS. 
GRESHAM COLLEGE, 

A COURSE of FOUR LECTURES will, with the kind permission 4 
the Gresham Committee, be delivered by Prof. H. G. SEELEY, F.R.S., 
Gresham College, Basinghall Street, E.C., on the Afternoons of FEB RU- 
ARY and the three following Saturdays, at 4.15 p.m. Subject, ** The 
Gravel Beds of the Thames and its Tributaries in Relation to Ancient and 
Modern Civilization,”’ 

lickets for the Course, Five Shillin 
Hon. Sec., 3° and 31 Hatton Garden, 


FARADAY 


B.Sc., 


M.A., 





” 


gs, to be had of J. Hersert Hopp, 
&.C. 


A. R. S. M —Analytical Chemist and Metal- 
Jurgist with extensive general knowledge of Theoretical and Applied 
Science, Good Linguist, accustomed to Technical Translation and 
Literary Work, desires employment as Lecturer or Demonstrator in 
College or Technical School, or as Assistant to Scientific Man. Excel- 
lent References.—‘‘ DiGamma,”” NaTuRE Office. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roan, 
BIRMINGHAM, 


Who last week sent to his subscribers Batrachospermum keratophytum, 
with sketch and description. He also sent out Ova of Trout, Hydro- 
dictyon utriculatum, Corethra plumicornis; also Amoeba, Hydra, Vorti- 
cella, Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological 
Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 105. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


DEPARTMENT PRELIMINARY 


Special Courses of Lectures and Pr: pots al Laboratory Instruction, adaptec 
to the requirements of Students in the University of London intending to 
enter for the PRELIMINARY SCIENTIFIC (M.B.) EXAMIN ATION, 
are held throughout the year. 

Students may enter at any time 

Composition Fee for Daily Instruction in a 


OF SCIENCE. 


ll the Subjects, £18 18s., or 


45 5s. each for Single Subjects. a : 
AH agg »00k forwarded on application to the WARDEN OF THE COoL- 
LEGE, . Bartholomew’s Hospital, London, E.C. 





OWENS COLLEGE, MANCHESTER. 


The Senate invite Applications for the Post of DEMONSTRATOR IN 
PATHOLOGY. The Demonstrator will be required to give the whole of 
his time to the Duties of the Office, and should be specially qualified in the 
Department of Bacteriology. 

The Stipend is £140 per Annum. 

A Detailed Statement of the Duties of the 
the Registrar. 

Applications, with Testime —. should be sent under cover to the Regis- 
trar, not later than MARCH 


Post may be obtained from 


H. W. HOLDER, Registrar. 


THE AGRICULTURAL. COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


TWO ENTRANCE SCHOLARSHIPS IN 
NATURAL SCIENCE, of the value of 125 Guineas (i.e. a free 
zdmission) and £60, are awarded annually in OCTOBER at ST. 
THOMAS’S HOSPITAL MEDICAL SCHOOL, London, S.E.— 
For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 


E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


Ph.D., F.C.S., with long Experience, de- 
sires heel ntment as ASSIST ANT or DEMONSTRATOR to College 
or Scientific Man; thorough knowledge of German.—‘‘ ANALYsT,” 
Nature Office 


JOHN J. GRIFFIN & SONS, Limiten, 


MAKERS OF 
AND 


CHEMICAL, PHILOSOPHICAL, 
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22 GARRICK STREET, COVENT GARDEN 
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CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 
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To be Ready Next Week. 


E LAWS OF FORCE AND 


MOTION. 


By JOHN HARRIS. 


AN IMPORTANT WORK ON CERTAIN THEORIES OF DYNAMICS. 


Quarto, Cloth, 12s 


. (Uniform with “ Some Propositions in Geometry,” by the same Author). 


SUMMARY OF CONTENTS: 


INTRODUCTORY REMARKS. 


PART First. 


Dynamical Effect, Gravitation, and Centrifugal Force. 

Definitions—Motive Force and Resistance. 

Experiments on the Characteristics of Leverage. 

Comparison of the Inclined Plane and the Lever—‘‘ The 
Dynamic Law of Leverage.” 

The Crank, as a Perfect or Imperfect Means of transmitting 
Force-energy. 


Centrifugal Force. 
4 } 


The Conventional Doctrine—quotation from Whewell’s ‘‘ Ele- 
mentary Treatise.” 

Three Cases of Deflected Motion. 

PLATE 1.—Comparative Cases. 

The (Unique) Law of Cyclal Motion. 

The Conventional Doctrine, according to Lardner and other 
Teachers. 

Critical Examination thereof. 

Definitions—Force-Energy, and Force-Power ; Velocity. 


Relationship of Potential and Motive Force. 


General Law of Dynamic Equilibrium—Proposition. 
Experiments ; and Explanatory Analysis thereof. 

PLATE 2.—A pparatus—Inclined Plane, Gravitation, Momentum. 
Force, Velocity, and Momentum. 


ParT Si 


The Revision of certain Conventional Doctrines. 


1. The Theory of Pendulum Oscillations with regard to Varia- 
tions in the Intensity of Terrestrial Gravitation. 
The Conventional Theory: quoted from Lardner’s 
“* Mechanics.” 
Important Error therein pointed out and corrected. 
2. Mistaken inference as to the Variation in Intensity of 
Terrestrial Gravitation. 
3- Theory of the Double Tide—Irrational Character of the 


Characteristics of the Cyclal Law of Motion—Definitions and 
Proposition. 

Centrifugal Apparatus ; and Experiments therewith. 

Characteristics of ‘* The Dynamic Law of Leverage ”’—Does 
‘the Law” apply to Centrifugal Force when the Distance 
of the Moving Body from the Centre Varies ? 

Conclusive Demonstration, and its Corollary. 


The Newtonian Theory of Gravitation, 

The renowned Theory challenged on fact, and contested—The 
fallacy therein pointed out and corrected. 

The Practical Consequences of the Correction considered. 

Reciprocal Gravitation of the Earth and Moon, 

The Tidal Effect of Lunar Gravitation on the Earth a Statical, 
and not a Dynamical, Case. 

Kepler, the grandfather of the Newtonian Law of Gravitation. 

Kepler’s Theories devised in consequence of overlooking ‘‘ The 
Dynamic Law of Leverage.” 

The (so-called) ‘* Harmonic Law ” not a Law, but a simple and 
necessary Mechanical Resultant. 

This shown and explained by Examples. 

The Theory of ‘Elliptical Orbits and Equable Areas” 
condemned. 

PLATE 3.—Theories of ‘‘ Inclined Axes” and ‘‘ Parallel Axes’ 
compared. 


ZECOND. 


Conventional Doctrine shown; and a _ Reasonable 
Explanation of the Phenomenon given. 


4. Solar Gravitation as influencing the Tides. 
5. The Conventional Doctrine of the Moon’s Rotation on its 


Axis—a perverse misrepresentation of the known fact. 


6. Mons. Foucauli’s Pendulum Experiment on the Earth’s 


Rotation—his conclusion inconsistent with the Laws 
of Dynamics and Gravitation. 


PLATE 4.—Pendulum Arrangement, to test Mons. Foucault's 


conclusion. 


APPENDIX. 


1. Whewell on Force and Velocity. 


to 


Length of the Pendulum ; and Terrestrial Gravitation. 
3. The Conventional Doctrine of Centrifugal Force, and the 
Whirling-table. 


4. The Newtonian Law of Gravitation, and the instability of 


Planetary Orbits pertaining to it. 


5. The Centrifugal Force at the Earth’s Equator; and the 


Moon’s Gravitative Influence at the Equatorial Surface 
of the Earth, measured by Pendulum Oscillations, 





WERTHEIMER, LEA, & CO., Circus Place, London Wall. 
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SWAN SONNENSCHEIN & CO. 
INTRODUCTORY SCIENCE TEXT-BOOKS. 


INTRODUCTIONS TO THE STUDY OF 


PETROLOGY. By F. H. Harcn, Ph.D., | 
F.G.S., of H.M. Geological Survey. With 43 Illustrations 64. 
BOTANY. By Epwarp AVELING, “D.Se., 
Fellow of University College, London. With 271 Illustrations. 45. 6a. 





3. PHONETICS. By Laura SoAMES. “With a 
Preface by DoroTHEA BEALE. [Jn a few weeks. 
4. POLITICAL ECONOMY. By RicHARD 


. ELY, Professor of Political Economy in Johns eee University. 


inp reparation 


5- ETHICAL PHILOSOPHY. By Prof. 
GIZYCKI and Dr. STANTON COIT. 


HOUSEHOLD DICTIONARY OF MEDI- 





CINE. By F. R. WALTERS, M. D. L arge 8vo, C loth, 7s. € 
** Well deserving of success. "—Sati urday Kez 
**Is as nearly perfect as possible.” —G/asgew H. rald. 


SWAN SONNENSCHEIN & CO., London. 


Post Free for Three Stamps. 

A New Classified Catalogue (No. 105) of 
Important Works for Sale on 
INVERTEBRATA: 

PART IlL—RECENT AND FOSSIL MOLLUSCA. 


WILLIAM WESLEY & SON, 
s8 ESSEX STREET, STRAND, LONDON. 
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NEW ZEALAND “JOURNAL OF 
SCIENCE. 


The New Series of this Magazine, devoted to the furtherance of Natural 
Science, Acclimatization, &c., in the Colony, will be issued on JANUARY 
1, and every two months after. 

Subscription, 12s. 6d. per annum, payable in advance to ‘*‘ Ep1ror,” care 
of Mathews, Baxter, & Co., Dowling Street, Dunedin, N.Z. 





Now Ready, with Engravings, Small Crown 8vo, 4s. 6d. 
(or Interleaved, 5s. 6d.). 


ELEMENTARY SYSTEMATIC CHE- 
MISTRY for the Use of Schools and Colleges. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in University 
College, London. 


J. & A. CHURCHILL, 


BOILING WATER OR MILK. 


EPPS’S 


CRATEFUL—COMFORTING. l 


COCOA 


BREAKFAST OR SUPPER, 


11 New Burlington Street. 





of the e animal king 


Pror. LANKESTER. 


Zoological Articles contributed to the 
Encyclopedia Britannica. 
BY 


Prof. E. RAY LANKESTER, LL.D., F.R.S., 


To which are added Articles by Professors SOLLAS, VON GRAFF, 


HvUBRECHT, BOURNE, and HERDMAN, 


Now Ready, in 4to, Cloth, Pp. 204, Price 12s. 6d. 
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*“ ANNALS OF pocawn:” NEW PART. 


Just Published, Royal 8vo, Paper Covers, with Six Plates, Price 10s. 6d 


ANNALS OF BOTANY. 
Vol. V., No. XVII. 

Edited by ISAAC BAYLEY BALFOUR, M.A., M.D., F.R.S., Queen's 
Botanist in Scotland. Professor of Botany in the University and Keeper of 
the Royal Botanic Garden, Edinburgh ; SYDNEY HOWARD VINES, 
M.A., D.Sc., F.R.S., Fellow of Magdalen College, and Sherardian Pro- 
fessor of Botany in the University of Oxford; W. T. THISELTON 
DYER, C.M.G., M.A., F.R.S., Director of the Royal Gardens, Kew; and 
WILLIAM GILSON FARLOW, M.D., Professor of Cryptogamic Botany 
in Harvard University, Cambridge, Mass., U.S.A. Assisted by other 


Botanists. 
London: HENRY FROWDE, Amen Corner, E.C. 
Oxford: CLARENDON PRESS DEPOSITORY, 116 High Street. 


HEINEMANN’S SCIENTIFIC HAND-BOOKS. 
Vol. I., Just Published, Small Crown 8vo,"Cloth, 7s. 6d. 


MANUAL of ASSAYING GOLD, SILVER, 
COPPER, and LEAD ORES. By WALTER LEE BROWN, 
B.Sc. Revised, Corrected, and considerably Enlarged, with a Chapter 
on the ASSAYING of FUEL, &c., by A. B. GRIFFITHS, Ph. im 
F.R.S. (Edin.), F.C.S. 


London : WM. > EEA, 21 Bedford Street, W.C. 














Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, ———- and Surveying Instruments 
every Description, 
Of the Highest Pint and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fo" 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mezpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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MESSRS. LONGMANS & CO.’S SCIENTIFIC BOOKS. 


A DICTIONARY OF APPLIED CHE- 


MISTRY. By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 

C.S., Professor of Chemistry in the Normal School of Science and Roy: al 

Sch ol »f Mines, South Kensington. Assisted by E = vent Contributors. 
Vols., £2 2s. each. ol. I. now ready. Il. shortly. 


WATTS’ DICTIONARY OF CHEMISTRY. 
_— and entirely Re-written by H. FORSTER MORLEY, M.A., 
D.S.C., Fellow of, and lately Assistant-Professor of Chemistry in, Uni- 


versity College, London; and M. M. PATTISON MU IR, M.A., 
F.R.S.E., Fellow, and Prelector in Chemistry. of Gonville and Caius 
College, Cambridge. ae by Eminent Contributors. ‘lo be pub- 


lished in 4 vols. 8vo, 42s. eack 


[Veds. I. oat IT. ready. Vol. II. in preparation. 


SELECT METHODS IN CHEMIC AL ANA- 
LYSIS, chiefly Inorganic. By WILLIAM CROOKES, F.R.S., &c. 
Re-written and greatly Enlarged. With 37 Woodcuts. 8vo. 24s. 


ELEMENTS OF CHEMISTRY, THEO- 


RETICAL and PRACTICAL. By W. ALLEN ‘MILLER, M.D. 
Part I, Chemical Physics. Sixth Edition. With 274 Woodcuts. 8vo, 16s 
Part II. Inorganic Chemistry. Sixth Edition. With 376 Woodcuts. 8vo, 24s. 
Part III. The Chemistry of Carbon Compounds. With 1 20 Woodcuts. Fith 

Edition. 8vo, 315. 6d. 


EXPERIMENTAL CHEMISTRY FOR | 
JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
F.R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Fcap. 8vo. 

Part I. 1s. 6d. 


Introductory. 
Part II, 2s. 6d. 


Non-Metals. 





Part IV. Carbon Compounds. 4s. 


PRINCIPLES OF GENERAL ORGANIC 
CHEMISTRY. By Prof. E. HJELT, of Helsingfors. ‘ranslated 
from the German by J. BisHor TINGLR, Ph.D., Assistant in the Labora- 
tory of the Heriot Watt College, Edinbur; gh. Crown 8vo, 6s. 6d. 


A MANUAL OF PRACTICAL ASSAYING. 
By JOHN MITCHELL, F.C.S. Sixth Edition. 
Recent Discoveries Incorporated. By W. 
201 Illustrations. 8vo, 31s. 6d. 


GRAPHICS; or, the Art of Calculation by | 


Drawing Lines, ‘,oplied Especially to Mechanical Engineering. By 
ROBERT H. SMITH, Professor of Engineering, Mason College, Bir- 
mingham, Fart I. Arithme etic, Algebra, Trigonometry, Moments, 
Vector Addition, Locor Addition, Machine Kinematics, and Statics of 
Flat and Solid Structures. With Atlas of Plates containing 97 Dia- 
grams. &vo, 15s. 


OPTICAL PROJECTION : a Treatise on the 


Use of the Lantern in Exhibition and Scientific Demonstration. By 
LEWIS WRIGHT, Author of ‘‘Light: a Course of Experimental 
Optics.” With 232 Illustrations. Crown 8vo, 6s. 


THE SYSTEM OF THE STARS. By Aces 


CLERKE, Author of ‘A History of Astronomy during the Nine- 
ps Century.” With 6 Plates and 50 Woodcuts. 8vo, 215. 


GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s “ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
Thirteenth Edition, Revised and Enlarged. With 9 Col ured Plates 
and 987 Woodcuts. Crown 8vo, 155. 


’ 

GANOT S NATURAL PHILOSOPHY FOR 
GENERAL READERS and YOUNG PERSONS ; a Course of 
Physics divested of Mathematical Formule, expressed in the language 
of daily hfe. ‘Translated and Edited from Ganot’s “* Cours Elémentaire 
de Physique,” by E. ATKINSON, Ph.D., F.C.S. Seventh Edition. 
With 37 Pages of New Matter, 7 Plates, 569 Woodcuts, and an 

Appendix of Questions. Crown 8vo. 75. 6d. 


. Crookes, F.R.S. With 


TEXT-BOOKS OF SCIENCE. 
PRELIMINARY SURVEY. By Txrovore 


GRAHAM GRIBBLE, Civil Engineer. Including piementney Astro- 
nomy, Route Surveying, Tacheometry, Curve-ranging, Graphic Men- 
suration, Estimates, Hydrography, and Instruments. With 130 Illus- 


trations, Quantity Diagrams, and a Manual of the Slide-Rule. Crown 
3v0, 6s. 


(New Volume.) 


London: LONGMANS, GREEN, 





| 


Part III. Metals, and Allied-Bodies. 3s. 6d. | 


WORKS BY JOHN TYNDALL, D.C.L, LL.D., F.R.S. 
LESSONS IN ELECTRICITY AT THE ROYAL 


INSTITUTION, 1875-76. Woodcuts. Crown 8vo, 2s. 6d. 
NOTES OF A COURSE OF SEVEN LECTURES 

ON ELECTRICAL PHENOMEN a AND THEORIES, delivered 

at the Royal Institution. Crown 8vo, 1s., Sewed; 1s, 6d., Cloth. 
RESEARCHES ON DIAMAGNETISM AND MAGNE- 


CRYSTALLIC ACTION. With 3 Plates and numerous Illustrations 


Crown 8vo, 12s. 
HEAT A MODE OF MOTION. Crown 8vo, 125. 
SOUND. With 204 Woodcuts. Crown 8vo, ros. 6d. 
LECTURES ON LIGHT, delivered in America in 1872 


and 1873. With 57 Diagrams. Crown 8vo, 5s. 


NOTES OF A COURSE OF NINE LECTURES ON 


LIGHT, delivered at the Roya tution. Crown 8vo, rs., Sewed ; 
| 1s. 6d@., Cloth. 
| ESSAY ON THE FLOATING-MATTER OF THE 
AIR IN RELATION TO PUTREF ACTI IN AND INFECTION. 
With 24 Woodcuts. Crown 8vo, 7s. ¢ 


| FRAGMENTS OF SCIENCE : 


ussays, Addresses, and Reviews. 2 


a Series of Detached 


Vols. Crown 8vo, 16s. 





LESSONS IN ELEMENTARY MECHA- 


NICS. Designed ph ws Use of Schools, and of Candidates for the London 
Matriculs ation, and other Examinations. With 52 Examples and ne: arly 
500 Exercises and Questions from the Matriculation Examination 
Papers of the London Univers ity, &c., up to June 1889. With Answers, 
and 121 Woodcuts. By Sir P HILIP M AGNUS, B.Sc., B.A. Feap. 


8vo. 35. 6d. 


ELEMENTS OF DYNAMICS (Kinetics and 


Revised, with the 


Statics). With numerous Exercises. A Text-book for Junior Students. 
By the Rev. J. L. ROBINSON, B. A., Chaplain and Naval Instructor 
at the Royal Naval College, Greenwich. Crown 8vo, 6s. 


PRINCIPLES OF MECHANICS. By T. M. 
GOODEVE, M.A., Professor of Mechanics at the Normal School of 
Science and the Roy: al School of Mines. New Edition, Re-written and 
Enlarged. With 253 Woodcuts and numerous Examples. Crown 8vo. 6s. 


_ THE ELEMENTS OF MECHANISM. By 
M. GOODEVE, M.A. With 342 Woodcuts. New Edition, Revised 
a Enlarged. Crown 8vo. 6s. 


AN INTRODUCTION TO DYNAMICS, in- 
cluding Kinematics, Kinetics, and Statics. With numerous Ex: raple S. 
By CHARLES V. BURTON, D.Sc. With 150 Figures and numerous 
Exercises. Crown 8vo, 45. 


| ELECTRICAL ENGINEERING FORELEC- 


TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO, Principal of the Telegraphists’ 
School of Science, and A. BROOKER, Instructor on Electrical Engi- 
neering at the Telegraphists’ School of Science. With 307 Illustrations 
New Edition. Crown 8vo, 10s. 6d. 


THE MARINE STEAM ENGINE. A 
Treatise for the Use of E wo Students and Officers of the Royal 
Navy. By RICHARD SENNETT, R.N., formerly Engineer-in- 
Chief of the a Navy. With 261 Illustrations. 8vo, 215. 


TRADES. By Colonel H. C. SEDDON, R.E., Superintending 
Engineer, H.M.’s Dockyard, Portsmouth ; Examiner in Building Con- 
struction, Science and Art Department, South Kensington ; Assistant 
Examiner, H.M.’s Civil Service Commissioners. With numerous I]lus- 
trations. Medium 8vo, 16s. 


RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 
NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 


Kensington. Medium 8vo. 
Part I. Elementary Course.| Part III. Materials. Advanced Course, and 
315 Woodcuts. ros. 6d. Course for Honours. 190 Woodcuts, ats. 
Part II. Advanced Course.} Part IV. Calculations for Structures. With 
300 Woodcuts. 10s. 6d. Illustrations. (ln the press. 
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BRADY & MARTIN, F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


27, 29, & 31 MOSLEY STREET, NATURAL HISTORY AGENCY, 
NEWCASTLE-UPON.TYNE, 18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Obj 
Wholesale and Export Dealers and Manufac- ee ee 


turers of Chemical and Scientific Apparatus, jgAvided to stock, the following Scotch Rocks :—Sheared Serpentine, Loch 
* H ope; Quartzite, Loch Erriboll; Actinolite, Skerry; and Garnetiferous 

Pu re Chem icals for Analysis, &c., ane Schist, ‘Tongue, Sutherland ; Llandeilo Traps with Porphyritic heaton, 

F - Jumfriesshire ; Felsitic Tuff, Braid Hill; also a series of Kentish Neocomia 
Supply Colleges and Schools in all parts of the World with every | Rocks, Ayrshire Stibnite, Cumberland Barytes of peculiar and new habit, 
requisite for Theoretical and Experimental Work in Chemistry, Mourne Mountains Topaz in Granite, and Pterichthys, Cheirolepis, and other 








Sound, Light, Heat, Magnetism, Electricity, &c. Oid Red Fossils. 
Analytical & Works Laboratories completely Furnished. Mr. Butler has now on view his recently-patented and enormously power. 
ful rock-breaking machine, which gives a clean fracture through large stones 


of extreme hardness, and owing to its simplicity of construction is practically 


Agents in connection with the Science and Art Department. 
incapable of getting out of order. 


PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc. : MINERALOGY AND GEOLOGY. 


New 1S z - 7UE, " NG } 1Y NEW F 5 
EW Renae Sn nay pn emvelhn NEW FoRMS OF Special Award of First Order of Merit, Melbourne, 
— a : a 1888-89, for Collections, &c. 


aa” MIC RO Pp ETRO LOGY Atso, E1GHT OTHER First Ciass Prize MEDALS. 
, Special Collections for Students, Lecturers, and Museums. 
Rock Sections for the Microscope, of special value and interest :—Por- NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 


phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic : : P 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, —Apparatus and Appliances—Minerals for Chemical Purposes— 








Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Pennsyl- Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
vania ; a Siliceous Rock with a perfect oolitic structure. Apparatus—Rocks, &c. NOW READY, FREE. 

s. 6d. each; a large Sections, 15. 9d. 2s. 

satiate wader npme gsr see-ese~ Iauattieage THE LARGEST STOCK & VARIETY IN ENGLAND. 


Collections of Minerals and Rocks for Prospectors and Students. 


CaraLoGuEs Post FREE. JAMES R. GREGORY, 
T cq Oo M A S D. a4 U S S E L he 88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


78 NEWGATE STREET, LONDON, E.C. Excellent Copies of the actual, natural Handwriting, alo 
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jans (up to Double-Elephant size), Shorthand, and 


a - oe grammes, P 
MINERAL O Gy. Type-Writing, are easily, quickly, and cheaply produced by the 
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ESTABLISHED 1840. Late 277 STRAND. Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, | resemble written letters. Used at the House of Lords, &<. 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. ver 7 
BLOWPIPE APPARATUS, HAMMERS, &c. | AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
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Works in any Weather. Best made, Studded Plates. 
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CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 
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56 CHARING CROSS ROAD, W.C. 
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MANUFACTURE OPTICAL LANTERNS, &c. OP MUS 
Bath Lana bo ofl ENLARGING APPARATUS. - 
ep Hy 4 Patent Quick Acting Rack Adjustment. 
definition, being a supe This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 


by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
brilliant illumination. Compound Condensers. 
If with Russian Iron 


rior Achromatic Photo- 
graphic Combination, 
with Rack and Pinion, 
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MESSRS. MACMILLAN AND GO.’S NEW LIST. 


BY THE AUTHOR OF ‘**ECCE HOMO.” 
Just Published, New Edition, Globe 8vo, 6s, 
NATURAL RELIGION. By the Author of “ Ecce Homo.” Third Edition. 
NEW VOLUME OF MR. ALFRED AUSTIN’S COLLECTED POEMS. 
Just Published, Crown 8vo, 55. 


SAVONAROLA: a Tragedy. By Avrrep Austin. 








By A. H. HIORNS. By R. H. GRAHAM. 
Just Published, Globe 8vo, 6s, Just Published, Crown 8vo, 7s. 6d. 

MIXED METALS AND METAL! IC | GEOMETRY OF POSITION. By Rozert 
ALLOYS. By ARTHUR H. HIORNS, Principal of the School o . GRAHAM, Author of “Graphic and Analytical Statics.” Illus- 
Metallurgy, Birmingham an i Midland Institute, Author of ‘ Pra actic: of | oo ated. 

Metallurgy and Assz aying,”” “‘Elementary Metallurgy,” ‘Iron and | By PROFESSOR — 
Steel Manufacture,” &c. ; | Just Published, 2 Vols. 8vo, Cloth, 25s. net. 
KEY TO HALL AND KNIGHTS ALGEBRA. 
Just Published, Crown 8vo, Cioth, 8s. 6d. PRINCIPLES OF PSYCHOLOGY. By 


WILLIAM JAMES, Professor of Psychology in Harvard U niversity 


SOLUTIONS OF THE EXAMPLES = | 2 Vols. 8vo. 


ELEMENTARY ALGEBRA for SCHOOLS. By H. S. HALL, M.A., NEW WORK BY DR. McCOSH. 
and S. R. KNIGHT, B.A. Seat Pebliched, Sun, Cloth, oe. 62 
SK Se te “THE PREVAILING TYPES OF PHILO- 
ELEMENTARY ALGEBRA for SCHOOLS. SOPHY. CAN THEY LOGICALLY REACH REALITY? By 
Fifth Edition, Revised, 3s. 6@. ; with Answers, 4s. 6d. | ae Mc a, LL. ~} P L “itt. D., E a Say of Prir nceton, 
Author of “ Christianit tivism,”” Supe 1 R 
HIGHER ALGEBRA. Third Edition, 7s. 62. | iadon ts tho Mosssel,*™ Fiees ond San ei iin 


NEW EDITION OF ROUTH’S ‘‘ELEMENTARY DYNAMICS.” 
Just Published, Fifth Edition, Revised and Enlarged, 8vo, Cloth, 14s. 


THE ELEMENTARY PART OF A TREATISE ON THE DYNAMICS OF 
A SYSTEM OF RIGID BODIES. Being Part I. of a Treatise on the Whole Subject. With numerous Examples. By 
E. J. ROUTH, S.D., LL.D., F.R.S., Hon. Fellow of Peterhouse, Cambridge, Author of “‘ Stability of a Given State of 
Motion.” 
_ *.* Part II. Advanced, 8vo, Cloth, 14s., is still on hand. 


si , THE 
MACMILLAN’S MAGAZINE. ENGLISH ILLUSTRATED MAGAZINE 


No, 376, Price 1s., for FEBRUARY, contains :— For FEBRUARY, Profusely Illustrated, Price 6d. 
1.—MR. LECKY ON PITT. By Gotpwin Smirn. 1.—SALVAGE AT DUNWICH. Engraved by R. Paterson from a 
CHAPTERS FROM SOME UNWRITTEN MEMOIRS. By Drawing by W. E. F. Britten. Frontispiece. 

Mrs. Rircute. IV. MY WITCHES’ CALDRON. 2.—TO THE EAST, WESTWARDS! Sir Georce Baven Powe .t, 
.—HE FELL AMONG THIEVES. By D. Curistize Murray and M.P , K.C.M.G. Illustrated. 

Henry Herman. Chapters XIV.—XVII. 3.—RUSSIAN GIRLHOOD. Madame Romanorr. 
4+—AN IDYL OF DILLHI. By Hersert _ MPTON. 4-—AFFINITY. B. FRANKLIN Nasu. 
5—FREE SCHOOLS. By T. J. Macnamar 5—NQORWICH. R. Owen Attsopr. Illustrated by C. O. Murray. 

THE REFORMER OF FRENCH C ATHOLICISM. By W. F. 6.—BRITISH GUIANA. Sir Cuartes Bruce, ee M.G. Siomented. 
STOCKLEY. 7-—THOUGHTS IN PRISON. Mrs. Warrs-Jones. Ile ted. 
7-—SIR HERBERT EDWARDES AT PESHAWUR. By F, Dixon. 8.—ACROSS THE NORTH ATLANTIC IN A. rORP E Dr ») BOAT. 
AN AMERICAN BRONCO. By Artuur Paterson An OFFicer oN Boarp. Illustrated. 
THE LAST DREAM OF JULIUS ROY. By Ernest Rays. 9.—THE WITCH OF PRAGUE, Chapters 1X.-—XI. (Continued.) F. 
1 LEAVES FROM A NOTE-BOOK. Marion Crawrorp. Iilustrated by W. J. HeENNEssy. 


MACMILLAN AND CO., BEDFORD STREET, LONDON, W.C. 


TO SCIENCE LECTURERS. _ SUBSCRIPTIONS TO “NATURE.” 





da. 
See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- | 
TERN, used by W. Lanr CaRPENTER, Esq., Prof. Forsgs. New Triple Yearly area oe eS Oe. ey ees 28 ° 
constructed for B. J. MALDEN, Esq., this season. New Oxyhydrogen Half-yearly. . 2 2. ee see eee 14 6 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. Quastertily 2. cc recs ersvesne F E 
Supplied tothe Royal Polytechnic Institution. Dr. H. GRATTAN GUINNESS, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest, To the United States, the Conteh, &c. :— 
<i. gg A ey eg od 300 Pages, rs. 3 Postage, 5d. ae ae Ljaenseun SO9 
maller do. ‘amphlets Ss list, B: t ' 
Mortimer Road, Kineulend. — pecialist, Brewster House scence veeacscnene 86 6 
| Cn #6 «006 6 6 & oe ewe ° 





OSTEOLOGICAL SPECIMENS, | To india, Chine, and Japan :— 


MODELS, &.—MOORE BROS., 49 Hardman Street, Liverpool. | Vearly. seer eer cecrceee 32 6 























Price List, Three Stamps. Ouse hee 8 0.0.90 De SO . : 
erly ks si da een 
; I CHARGES FOR ADVERTISEMENTS. 
TORO VES PILLS THIS Three Lines in Column 2s. 6d. 9d. per Line am. 
# £ d. 
MEDICINE One Eighth Pege, or QuarterColumn ... 0 18 6 
Is unequalled in the Cure of all Disorders of the LIVER, ea Page, or Halfa Column ..... 115 © 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- ee ee see eeeee BES 
FIER of the BLOOD; a Powerful Invigorator of the ssl eH Se I NE a Bi i Se 
System, if suffering from WEAKNESS AND DEBILITY, Money Orders payable to MACMILLAN & CO. 


and is unequatled in Complaints incidental to Females. OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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THEREFORE BEST. 


The Editor of the Medical Annual for 1890 points out 
that potash is largely used to add to the solubility of 
many of the Cocoas at present sold, but that, in marked 
contrast, Messrs. CADBURY supply an absolutely pure 
Cocoa of the highest quality, and that the name of CaD- 
BURY on any packet of Cocoa is a guarantee of purity. 

“ CADBURY’S COCOA has, in a remarkable degree, 
those natural elements of sustenance which give the 
system endurance and hardihood, building up muscle 
and bodily vigour, with a steady action that renders it a 
most acceptable and reliable beverage.” — Health. 


_ The Analyst, comparing the flesh-forming ingredients in Cocoas, gives the following 
average :— 


“ Flesh-forming ingredients in Natural Cocoa Nibs 


f t | ote aes or ons ie 13'00” 
S ditto ditto in the best Commercial Cocoa, with added Starch and Sugar 6°00” 
” ditto ditto in Cadbury’s Cocoa, the standard English article ... 21°00” 


“The process of preparation concentrates the nourishing and stimulating principles of the Cocoa bean.” 


“Cadbury's Cocoa being Absolutely Pure is therefore the best Cocoa.’’ 





Pri®ted by RicHarRD Cay AND Sons, LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and rz2 Fourth Avenue, New York.--THurspay, January 29, 1891. 
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THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials | 
the two following have been received by the 
er:i— 
Tue OBseERvVATORY, MELBOURNE, 
ctober 10, 1888. 
Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much pleased 
with it, and have givenita 
pretty severe trial with very 
Satisfactory results. 
(Signed) R. J. Evtery. 


































PRICES FROM 
£5 to £7 
ALSO MADE 

WaTCH SIZE. 


EpinsurGu, May 31,89. 
Dear S1r,—I have just 
returned from a six weeks’ 


servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been mocgiitisfactory, the 
extreme efror noted being 
only about y4,5 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taking it down 
2000 feet and then comparing it 
with the standard on my return. 
The results obtained oak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 10 HATTON JN GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern mai marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal. 


ECK’S 


B | 
£2 2s. to £5 5s. 












made 
through- 
out in brass, 
neatly ja- 
panued, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 
POCOSCooooeeoeoeooooos 


R. & J. BECK, 68 Cornhill, London, E. Cc. 



















THURSDAY, FEBRUARY 65, 1801. 


Stay at the Ben Nevis Ob- | 


ILLUSTRATED JOURNAL OF SCIENCE. i 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


[PRICE 15 CENTS. 


{All Rights are Reserved. ' 





ASTRONOMICAL TELESCOPE 
With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 


one T errestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter’s Belts. 
Price £6 10s. Od. 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
THE FROST. 














NEGRETTI & ZAMBRA’ SE LECTRIC INDIC ATORwill ring a bel! 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c 

t also indicates the present tempe rature as an ordinary thermometer. 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 
connecting wire, £1 10s. 


NEGRETTI & ZAMBRA, 


Opticians AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. : 
Branches :—45 CORNHILL; 122 REGENT STREET. { 
Photographers at the CRYSTAL PALACE. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 55. 6d. 
Telephone No. 65 Telegraphic Address: ‘* Negretti, London.” 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


THURSDAY NEXT (February 12), at Three o’ Clock—Prof. C. HU- 
BERT H. PARRY, Mus. Doc., M.A., Professor of Musical History and 
Composition at the Royal College of Music, first of Three Lectures on ‘‘' The 
Position of Lulli, Purcell, and Scarlatti in the History of the Opera” (with 
Musical Illustrations), Half-a-Guinea the Course. 


SATURDAY ‘ew: 14), 3 Three o’Clock—The Right Hon. Lord 
RAYLEIGH, M./ D.C.L.. F.R.S., Professor of Natural Philosophy, 
R.1., first of Six L 3 res on “* The Forces of Cohesion.”” One Guinea. 


Subscri ption to all the | Courses in the Season, Two Guineas. 


EVENING LECTURES TO WORKING MEN. 
ROYAL COLLEGE OF SCIENCE, 
LONDON. 


g of Six Lectures on ‘‘ THE PRINCIPLES 
OF MECHANICS,” by Dr. A. R. WILLIS, M.A., will be delivered 
at the MUSEUM of PRACTICAL GEOLOGY, Jermyn Street, S.W., 
commencing at 8 o’clock, on MONDAY, FEBRUARY 16, 18or. 

Tickets may he obt: ined, by Working Men only, on Application at the 
Museum, on Monday Evening, February 9, from 6 to 10 o'clock. 

Fee for the Course, 6d. 

Each Applicant is requested to bring his Name, Address, and Occupation 
written on a piece of paper, for whic h’ the Ticket will be exchanged. 


The Third Course, consistin 





THE BROWN ANIMAL SANATORY 
INSTITUTION 

(Under the Ge liversity of L 

The Office « , Oe eee eccears | 

tution being now VACANT, Applications are | 


vernment of the Ur yndon). 


of the above Insti- 


ivited from Candidates for 


the Appointment 

The Salary is £250 per Annum 

Applications should be addressed. not later than MONDAY, MARCH a2, 
to the REGISTRAR OF THE UNIVERSITY Of NDON, Burlington Gardens, 
W., from whom information reSpecting ‘the Duties of the Office may be 


obtained. 
January 31, 1591. 


OWENS COLLEGE, MANCHESTER. 


The Council will in MAY Nominate t 
offered by the Commissioners of the 1851 Exhibitic 

Candidates are invited to apply in one or more of the three Subjects: 
CHEMISTRY, PHYSICS, ENGINEERING. They must as a rule 
have spent three years « secutive ely at the Owens College, and must not 
be more than 23 Years of Age on January 1, 1891, or of more than Five 
Years’ standing from the commencement of a syster 
study. 

The Scholarship is of the value of £150 per Annum, 
The Scholar must devote his time to the prosecution o 
with the view to advancing 
the Country. 

Applications should | 
than MARCH t. 

Further details of the Scholarship may be ol 


btained from the REG 
HENRY WM. HOLDER, M.A., 


id is tenable for 2 Years 
f some special study, 
Science or its Applications to the Industries of 


e forwarded under cover to the REGIsTRAR not later 
ISTRAR. 


Registrar. 


TRAINING FOR ELECTRICAL ENGINEERS. 
THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 


FARADAY HOUSE, CHARING CROSS ROAD, 
LONDON, W.C. 


Boarp oF CONTROL: 

The Right Hon. the EARL OF CRAWFORD, Chairman. 
The Right Hon. LORD CASTLETOWN, of Upper Ossory. 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 

FRANCIS INCE. 

W. O. SMITH. 
HUGH ERAT. FARRISON, A.M.I.C.E., 


The Institution is in affiliation with some 


B.Sc., Principal. 


of the largest Electricity 


Supply Companies, into whose Works and Stations the Students are 
drafted. 
Application should be made to the Secretary, P. A. Latuam, M.A., 


15 St. Helen’s Place, E.C 


GUY’S HOSPITAL. 


Preliminary Scientific (M.B.Lond.) Classes are held throughout the Year. 
Chemistry—Mr. GROVES, _ F.R.S.; <xperimental | Physics—Prof. 
REINOLD, F.R.S. 3 Biology—Mr. BEDDARD, F.R.S.E., 


Mr. CAMPBELL. 


Fee 18 Guineas. 


Apply to the Dean. 








. . . | 
ne of ae Science Scholarships 


natic course of scientific | 


and | 
1 22 GARRICK STREET, COVENT GARDEN, LONDON, 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


| THOMAS BOLTON, 62 BALSALL HEATH Roan, 
BIRMINGHAM, 


Who last week sent to his subscribers Cristatella mucedo (young specimens), 
with sketch and description. He also sent out Ova of Trout, Paludicella 
Ehrenbergii, Hydatina senta, Micrasterias and other Desmids ; also Amoeba, 
Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work 

Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelre Tubes for 10s. 6d. 





__ Portfolio of Drawings, Eleven Parts, 1s. 


each. 


TO ASTR ONOME RS. 
A HOUSE TO LET WITH OBSERVA- 


TORY on the top, with sliding roof, and capital horizon, north, so 


ith, 


east, and west, perfectly free from vibration. Owner had a 6-inch Re- 
fractor, equatorially mounted, inuse for 1: 2 years rhis telescope may 
be had on hire or purchase. The house has four bedrooms, two sitting- 


rooms, and large drawing-rox “. small garden at back, and all appliances, 
situated near Boundary Road, Kilburn. Rent £50 
Apply by letter to owner, P HILIP VALLANCE, The Court House, Co 
Pr ulboroug sh. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at & 
Society's Apartments, Burlington House, on FRIDAY, FEBRUARY 
at 3 o’Clock. 
} The Fellows and their Friends will dine together at the Hétel Métropole, 
| Whitehall Place, at 7.30 p.m 
Tickets to be obtained at the Society’s Apartments. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
| Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


ytham, 


| TWO ENTRANCE SCHOLARSHIPS IN 

NATURAL SCIENCE, of the value of 125 Guineas (fc. a free 

admission) and £60, are awarded annually in OCTOBER at ST. 

| THOMAS’S HUSPITAL MEDICAL SCHOOL, London, S.E.— 
For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 


t. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


| A.R.S.M.—Analytical Chemist and Metal- 


lurgist with extensive general knowledge of Theoretical and Applied 
Science, Good Linguist, accustomed to Technical Translation and 
Literary Work, desires employment as Lecturer or Demonstrator in 

College or Technical School. or as Assistant to Scientific Man. Excel 
ree References.—‘* DiGamMa,”” Nature Office. 


A Ph.D., F.C.S., with long Experience, de- 
sires Appointment as ASSISTANT or DEMONSTRATOR to College 
or Scientific Man; thorough knowledge of German.—‘“‘ ANALYST,” 
Nature Office 


METEORITES. 


A SMALL COLLECTION TO BE SOLD. 
*S. X.,”’ Mr. Sharp, 2¢ Clifton Terrace, Brighton. 


‘JOHN J GRIFFIN & SONS, Ln, 


PHOTOGRAPHIC DEPARTMENT. 


| 
| —Address, 


Now REapy 
Complete I//ustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application, 


Well-fitted Dark Room for Use of Amateurs. 





Free Instruction to Beginners. 
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Sale by Auction. 


Valuable and Extensive Library of English and Foreign Works on Micro- 
scopy, including Microp: ye i Prot»zoa, ani Infusoria, Botany, 
Entomology, Conchology, Geology, &c., the Property of an Eminent 
Scientist leaving England 


MESSRS. HODGSON will Sell by Auction, 
at their Rooms, 115 Chancery Lane, W.C.. on MONDAY, FEBRU- 
ARY 23. and three following Days, at 1 o' Clock, the above valuable 
and extensive LIBRARY, including a most com; wrehensive Coilection 
of Books on Natural Science, with special vefere nce to Microscopy, 
Micropetrology, Protozoa, Infusoria, Foraminife ra, Sp yngiadz, Phyto- 
zoa, and Bacteria, Publications of the Li innean, Ray, and other learned 
Societies ; Microscopical, Quekett Ciubsand New York Microsc opic al 
Journal; Annals and M:z ie zazine of Natt ral History, 88 hs »Is., 1838-90 
American Naturalist, 22 Vols. ; Botanische Ze itung 22 Vols. ; Hubner. 
Lepidoptéres, 10 Vols. ; Esper die Europaische Schmetterlinge, Original 
Edition, 11 Vols. ; od Pi rare and interesting Works, both English 
and Foreign. ‘The whole in excellent condition, and many in handsome 
b.ndings 

Catalogues forwarded on Application 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Added to stock, the following Scotch Rocks :—Sheared Serpentine. Loch 
Hope; Quartzite, Loch Erriboll; Actinolite, Skerry; and Garnetiferous 
Mica Schist, ‘longue, Sutherland ; Llandeilo ‘Traps with Porphyritic Aug ite, 
Dumfriesshire ; Felsitic Tuff, Braid Hill; also a series of Kentish Neocomian 
g Ayrshire Stibnite, Cumberland Barytes of peculiar and new habit, 
Mountains Tupaz in Granite, and Pterichthys, Cheirolepis, and other 





Ne ossils 

Mr. B itler has now on view his recently-patented and enormously power- 
ful rock-breaking machine, which gives a clean fracture through larg ze stones 
of extreme har ine s, and owing to its simplicity of construction is practically 
incapable of getting out of order 


MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &e. 


Aso, E1GuT OTHER First CLass Prize MEDALs. 
Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &&. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


Rtg At pepo 


cti ms for the Microscope, of special value and interest :—Por 







jon’s Haunch, Edinburgh; D.plerite with | orphyritic 
rd John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
of Forth; Thulite, Norway; Siliceous Volite,. Pennsyl- 


s Rock with a perfect oolitic structure. 
1s. 6@. each; extra large Sections, 1s. o¢@. and 2s 
Collections of Minerals and Rocks for Prospectors and Students. 


CaraLoGues Posr FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, EC. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomes a pleasure when this Ink is used. It hasbeen adopted in 


the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


> writes almost instantly full black. | Flows easily from the Pen. 

' “~ not corrode Steel Pens. Blotting-paper may be applied at the 
cleanly to use,and not liable to Blot. moment of writing. 

Can be obtained i 


Lond we 
p meager in London, through Messrs. Barctay & Sons, Farring 


W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. | 
BEWLEY & DRAPER (Limited), Dublin. 















NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 14s. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 


Opticians to the Queen and 
the Government, 


FLEET STREET, LONDON. 


i A 

KING, MENDHAM, & Co., 
Electrical Engineers 
AND 
Manufacturing Electricians. 

Speciauities.—K.M.B. Pocket Galvanometer 
125. od., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 


Experimental Purposes, Batteries and Electrical 
Fittings of every description 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTa.Locusr, Post Frees, 4$d. 





| 


S |LEY | ee 


Mathematica! Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &e. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
‘illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 fort 
Excellence of Construction of Mathematical Instruments, and the only 
Goip Mgpa z in the Internationa! Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :--GREAT TURNSTILE, HOLBORN, LONDON, W.C 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lanr Carpenter, Esq., Prof. Forsgs. New Triple 
constructed for B. J. Maven, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution, Dr. H. GRaTTaNn GUINNESS, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue. 300 Pages, 1s. ; Postage, 5d. 
Smaller do.,6¢. Pamphlets Free. HUGHES, Specialist, Brewster House, 
Mortimer Road, Kingsland, N. 








Excellent Copies of the actual, natural Handwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 

nee Pians (up to Double-Elephant size), Shorthand, and 
'ype-Writing, are easily, quickly, and cheaply produced by the 


UTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London W all, London, and 52 Princess Street, Manchester. 
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THE NEW PHILOSOPHICAL 
QUARTERLY. 


THE MONIST. 


Published by the Open Court Publishing Company 
(Chicago). 


CONTENTS OF No. II. (just published). 


THE ARCHITECTURE OF THEORIES. By CuHar.es 
S. PEIRCE. 
ILLUSTRATIVE STUDIES IN CRIMINAL ANTHRO- 
POLOGY 
1. Zola’s ‘* La Béte Humaine” and Criminal Anthropology. 


2. Psychiatry and Criminal Anthropology—(a) Secretions 
of Criminals ; (4) Power of Smell ; (c) Taste ; (7) Walk ; 
(e) Gestures ; (f/) Morphological Anomalies—Skeleton, 
Skull, Wrinkles ; (g) Tattooing. By PRor. CESARE 
LGOMBROSO, 

THE SQUARING OF THE CIRCLE. The History of 
the Problem from the most ancient times to the present 
Day. By Dr. HERMANN SCHUBERT. 

THE CRITERION OF TRUTH. A Dissertation on the 


Method of Verification EDITOR. 


FIVE SOULS WITH BUT A SINGLE THOUGHT. The 
Psychology of the Star-fish, By CAkuUs STERNE. 
GERMAN PHILOSOPHY IN THE NINETEENTH 


CENTURY. By Pror. FRIEDRICH JODI. 
RECENT FRENCH PHILOSOPHICAI 

LUCIEN ARREAT. 
BOOK REVIEWS. 


WORKS. 


French, German. 


English, 


SUMMARY OF CONTENTS OF LEADING PHILO- 
SOPHICAL PERIODICALS. 
Single Numbers, 2s. 6¢. : in cloth, 3s. 6d. 
Yearly, 9s. 6¢. ; in cloth, 13s. 8d. 


WATTS & CO., 
Street, E. 


London : 17 Johnson Court, Fleet 


C. 


SWAN SONNENSCHEIN & CO. 
INTRODUCTORY SCIENCE TEXT-BOOKS. 


INTRODUCTIONS TO THE STUDY OF 





1. PETROLOGY. By F. H. Harcu, Ph.D., 
F.G.S., of H.M. Geological Survey. With 43 Illustrations. . Od. 
[Xeady. 
2. BOTANY. By Epwarp AVELING, D.Sc., 
Fellow of University College, London, With 271 nee; ons. 4s. ¢ a 
3- PHONETICS. By Laura Soames. With a | 


Preface by Doro1uHea BEALE. 6s a fe 
4. POLITICAL ECONOMY. By Ricnarp 


T. ELY, Professor of Political Economy in Johns H¢ kins University. 


5. ETHICAL PHILOSOPHY. — By “Prof. 
GIZYCKI and Dr. STANTON COIT 


HOUSEHOLD DICTIONARY OF MEDI- 


CINE. By F. R. WALTERS, dD. Large 8vo, Cloth, 7 
“We 211 deserving of success. at lay Ve , 
‘Is as nearly perfect as possible.” —Glasgew Herald 

SWAN SONNENS SHI IN & CO., London. 


Now Ready, Price ss. 


THE JOURNAL OF THE 


ANTHROPOLOGICAL INSTITUTE OF | 


GREAT ee AND IRELAND, 





. XX,, Part 3, February 1 
Contains communications from Prof. Flower, ( B.. F.R.S. ; THEODORE 
Bent; B. Ho__tanper; H. H. Riustey, B.A and A. L. Lewis. An- 
oy od het al Miscellane “a and Obituary Notices of Sir RicHarp F. Burron, 
K.C.M.G. ; Georce Harris, LL.D., F.S.A.; Henry Murrueap, M.D. 3 

und Miss M. Norru. 
Lond TRUBNER & CO., Ludgate Hill. 
Now Ready, with Engravings, Small Crown 8vo, 4s. 6d. 
(or Interleaved, 5s. 6¢.). 


ELEMENTARY SYSTEMATIC CHE- | 


MISTRY f : the Use of Schools an leg ses. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor a Chemistry in University 
College, London. 





J. & A. CHURCHILL, 11 New Burlington Stre 
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SAMPSON LOW, MARSTON AND CO,’S 


NEw Boots. 


THE LIFE OF JOHN ERICSSON. 
By Colonel W. CHURCH. 


With 50 Portraits — ther Illustrations. 


[Fepruary 5, 1891 








> Vols., Demy 8vo, Cloth, 245. 
**Sure to be widely re ad, both by those who knew him, and by the 
broader circle of those who have only heard of him as the m in whose 
ushed the Confederate fleet. . - Colonel Church’s biography i 
of its kind. ae page is instructive, and most of th 
indred are entertaining.” 
OVE THE TEA. CUPS: a Series of 
Papers of Reminiscences and Characteristic — s. By Dr 
| OLIVER W om HOLMES, Author a. Ihe Autocrat t 
| Breakfast Table,” &c. Third Edition. 1 , Crown 8vo, Cloth, 
** His many admiring re paders pom feel a sil warme ard for him as 
| they read the charming of new n@euUn 
| THE INTERREGNUM. “A. D. 1648-1660 : 
| Studies of the Commonwealth, Legislative, Social, and Legal. By | 
A. INDE RW ICK, QC., Author of ** Side-lights on the Stuarts,” & 


8vo, Cloth, ros. 6d 
“Mr Inderwick has mad lea 


eade 


ABVENTURES IN NYASSALAND: 4 


valuable contribution to English history 


eve ra urs’ Struggle with Arab Slave-dealers in Central Africa. By 
MONTEITH FOTHERINGHAM, Agent Bose eee Caties 
An Numerous Iilustrations rown 8vo, th, 7s. 6d. 


THE PACIFIC COAST SCENIC TOUR. 


From Southern California to Alaska. By HENRY T. FINCK. Wit! 
24 Full-page Illustrations. Crown 8vo, Cloth, ros. 6d. 
| NEW NOVELS AT ALL LIBRARIES. 
STAND FAST, CRAIG ROVSTON ! By 


WILL a", BLACK, Author of * * A Princess of Thr ‘Daughter 


rHIRD EDITION. \ 


of He “In Far Lochaber,’ Xc. 
Crown 8vo, 315 

A BOLT FROM THE BLUE. _By Scort 
GRAHAM, Auth = of * ‘The Golden Miless ne,” ‘*The Sandcliff 


Mystery,”’ & *rown 8vo, 


MURVALE EASTMAN, Christian Social- 


ist. By ALBION W. TOURGEEF iden: f ‘“*Fool’s Errand,’ 
Crown 8vo, Cloth 
THE BEGUM’ s DAUGHTER. By E. L. 
BYNNER, . Author of *“‘ Agnes Surriage,”” &c. With numerous 
Illustrations. Crown 8v », Cloth, 6s. 
“A very powerful story She tator. 
| Now Ready, Price ONE SHILLING. 


HARPER’S MAGAZINE. 


FEBRUARY NUMBER. 






CONTENTS ? 

THE HEROIC ADVENTURES OF M. BOUDIN. Comment by 
ANNE THACKERAY RITCHIE. 12 Original Drawings by M 
Thackeray. 

FINLAND. First Part.—General View of the Country and Peopk 
Henry Lanspect. D.D. With Map and 8 Illustrations. 

FINLAND. Second Part.—Sketches in Finland. (lllustrated.) Atm 
EDELFELT 

ENGLISH WRITERS IN INDIA.  (lilustrated.) Rev. Jonn | 
Hurst, D.D. 

IN THE a. ANGER PEOPLE'S COUNTRY: a Story. Part II 
CHARI ERT CRADDOCK. 

THE f \iTH ‘OF ‘PRESIDEN LINCOLN. L. E. Cuirrenpen. 

rHE HEART OF THE DESERT. (lllustrated.) CHARLES DupLey 
WAKNER. 

SMYTH’S CHANNEL AND THE STRAIT OF MAGELLAN 
(Iilustrated.) THropore CHivp. 

&e., &e. » Illustrations in all. 

London: SAMPSON LOW, MARSTON, & CO., Limited, 
ST. DUNSTAN’S HOUSE, FE I'TER LANE, FLEET ST., E.C 


| a — 


| CATALOGUE (230) OF BOOKS ON THE 
MATHEMATICS, PURE and APPLIED; containing 
many Works of the OLD MATHEMATICIANS, Mathe 
matical and Astronomical JOURNALS, OBSERKVA 





| 
! 
| TIONS, Xc. 96 Pages. Free on Application. 
Transactions of the Royal Society of London 
| from 1836 (Part 2) to 1876, as issued aa £30 00 
| Proceedings of the Royal Society of London, 
I Nos. I to 270 (854- 88 = soe 6 100 
American Fourne f Mat. hematics, Vols. I. to 
XII. (1890) ron “ . I2 120 
Proceedings of ¢ ‘ambridge P hilosophical Society, 
Vols. I to 7, Part 2 ‘all oo shed) aa 4 40 
| Quarter? irnal of Mathematics, nates 
{1590 “ss 30 o 
MACMILLAN & BOWES, Cambridge. 
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DIARY OF SOCIETIES. 


LONDON, 
THURSDAY. Fesrvary 5. 
Rovat Society, at 4.30.—On the Chief Line in the Spectrum of the Nel 
Prof. J. N. Lockyer, F.R.S.—(1) Ona Membrane Li ning the Fossa Patel. 
laris of the Corpus Vi Tae m ; (2)On the C ynnection bet Sus spens ory 
Ligament of the Crystalline Lens and the Lens Cay (3 3) A Sit nple Mode 
f demonstrating how the Form of the th rax 1s par 
tation: Prof. T. P. Anderson Stuart.—On the Physiology of Asphyxia, 
and on the Anasthetic Action of Pure Nitrogen: Dr Geo. Johnson, 
F.R.S 
Linnean Society, at 8.—On the Tree Ferns of Sikkim 
—Life-history of Two Species of Puccinia: A. Barclay 
CHEMICAL SOCIETY, at 
INSTITUTION OF CiviL ENGINEERS, at 
Refrigerating Machinery at the Victoria I 
RovAaL INSTITUTION, at 3.—The Little Manx “N ation : 
FRIDAY, Fes RUARY 6. 
GEOLOGISTS’ ASSOCIATION, at 7.30.—A al Meeting.—Further Notes on 
the Geological Record: The President. 
Rovat InsTITU TION. at 9.—Some Applications 
Hon. Lord Rayleig 
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y de termine d by Gravi- 





: J. Gammie, Jun. 





* Visit to inspect the 


Hall Caine. 








f Photography : Right 
“SATURDAY, FEBRUARY 7 
GEOLOGICAL Fre_p CLass, at 4.15.—The Gravel 
its Tributaries in Relation to Ancient and Mox 
G. Seeley, F.R.S. 





of the Thames and 
é n: Prof. H. 








RovaL INSTITUTION, at 3.—Pre-Greek Schools of Art: W. Martin 
Conway. 
SUNDAY, Frervary 
Sunpay Lecture Society, at 4.—A Pie f Wood—its Origin, Struc 


ture, and Uses (with Oxy-hydrogen Lantern Illustrations): Prof. H. 
Mars! all Ward SA ks 
MONDAY, Fesrvary 
Rovat GEOGRAPHICAL SOCIETY, at —— 
Journey 77 asai Land to Uganda: E. (¢ 


TUESDAY, 


and Gedge’s 





s. Jackson 
- Ravenstein 
FEBRUARY 10, 








ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of Sketches of Horse 
Ornaments; G. M. A son.—Note on the People and Languages of 
New Ireland and the Admiralty Islands: Sidney H. Ray (from Letters 
f the Rev. R. H. Rickard.—Note on the Pres sence of a Mongoloid Ele- 






ent in Brittany : Cte. A. Mahé de la Bour 

NSTITUTION OF CiviL. ENGINEERS, at 3.—F 
Llewelyn B. and Claude W. Atkinson. (Discussion.) 

Rova. InsTiITUTION, at 3.—The Structure and Functions of the Nervous 
System; Part I. The Spinal Cord and Ganglia: Prof. Victor Horsley, 


F.R.S. 
WEDNESDAY, Fesrvary 11. 
SaniTarY INSTITUTE, at 8.—Model Dwellings in London, 
crowding on Space: Dr. Louis Parkes. 
THURSDAY, Fesrvary 12. 
ROYAL SOcIETY, at 4.30. 
MATHEMATICAL SOCIETY, at 8.— I'wo Notes on Isoscelians: R. Tucker.— 
Quartic Equations interpreted by the Parabol 
Rovat institu TION, at 3.—The Position of I 
in the History of the Opera (with Musical Illustrations): 
H. Parry. 


nnals. 
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ectric Mining Machinery: 





and Over- 








and Scarlatti 
Prof. C. Hubert 


FRIDAY. Fesrvary 1: 

PHYSICAL SOCIETY, at 5.—Annual a Mention, —On Ph lectricity : 
Prof. Minchin. (Discussion.)—The Change in the Al thet "Sp -ctrum of 
Cobalt Glass produced by Heat: Sir John Conroy, Bart. 

ROYAL ASTRONOMICAL SOCIETY, at eat ooh omnes. ry Meeting 

In STITUTION or Civit ENGINEERS, at 7.30.—The Cleaning 

of Rivers and Canals by means of the ‘Transporting 
W. Herbert Wheeler 


and De epen- 
Power of Water: 





mews Seesererim, at 9.—Some Results of Recent Eclipse Expeditions : 
Prof. A. Schuster, F. oo 
s hae RDA Y, FeEpevuary 14 
pCi , at 4.15.—The Gravel Beds of the Thames and 
tion to Ancient and M n Civilization: Prof. H. 
RovAL pan ata TION, at 3.—The Forces of ( ion: Right Hon. Lord 


Rayleigh, F.R.S 


FOURN ETS REFRACTOM ETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See “ ENGINEERING,” July 18, 1890. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 


MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 


/ 


Consultation Fee, 5s. 
Spectai les, Steel ia Fanvies, 


Vrowni a 6d. 





SOUTHALL BROS. & BARCLAY’S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 


And every Branch of 
PRACTICAL MICROSCOPY. 


Makers of the Specialities refe rred to by Prof, Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.’’) 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers. 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 
Post Free for Three Stamps. 

A New Classified Catalogue (No. 105) of 
Important Works for Sale on 
INVERTEBRATA: 

PART Il—RECENT AND FOSSIL MOLLUSCA. 

WILLIAM WESLEY 
28 ESSEX STREET, 


& SON 
STRAND, LONDON. 


- HEINEMANN’! ’S SCIENTIFIC HAND- BOOKS. 
Vol. I., Just Published, Small Crown 8vo, Cloth, 7s. 6d. 
MANUAL of ASSAYING GOLD, SILVER, 


COPPER, and LEAD ORES. By WALTER LEE BROWN, 
B.Sc. Revised, Corrected. and considerably Enlarged, with a Chapter 
on the ASSAYING of FUEL, &c., by A. B. GRIFFITHS, Ph.D., 
F.R.S. (Edin.), F.C.S. 

WM. HEINEMANN, 


London : 21 Bedford Street, W.C. 


Just Published, Price 3s. 6d 


CONTRIBUTIONS TO A KNOWLEDGE 


OF THE GRANITES OF LEINSTER. By W. J. SOLLAS 


LL.D., D.Sc., F.R.S., Professor of Geology and Mineralogy, Univer 
sity of Dublin. ‘Transactions of the Royal Irish Academy, vol. xxix., 
Part xiv., pp. 427 to 514. 


WILLIAMS & NORGA’ rE, 14 Henrietta Street, Covent Garden, W.( 
and outh Frederick Street, E dinburg h. 


Established nearly Half a Century 


FOR 


FOSSIL FISHES 


AND 


RECENT SHELLS. 
Address to— 
“""~ ROBERT F. DAMON, 
WEYMOUTH. 
Price Lists containing some 7/ousands of Species of Recen 
Shells, now Ready. Post Free, Twopence. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem St “1 es, 2 ~~ Opals, Polished Agates 


, 
Rock Crystal Balls, Fossils, Rocks, and Sections 





BLOWPIPE APPARATUS, HAMMERS, &e, 


LESSONS GIVEN. 
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THE PRACTITIONER: 


A Journal of Therapeutics and Public Health. 











Edited by T. LAUDER BRUNTON, M.D., F.R.C. F.R.S. ; DONALD MACALISTER, M.A., M.D., B.Sc., F.R.C.P, 
and J. MITCHELL BRUCE, m.A., MAK, FRAP. 


No. 272, for FEBRUARY, Price Is. 6¢., Now REapy. 
THE PRESENT NUMBER CONTAINS :— 


ORIGINAL COMMUNICATIONS : The Treatment of Acute Effusion in the Knee-joint by Tapping, by Edmund Owen, F.R.C.S, 
Surgeon to St. Mary’s Hospital, London.—Bronchiectasis in Young Children, by J. Walter Carr, M.D., M.R.C.P., Assistant 
Physician to the Victoria Hospital for Children, Chelsea.—Scarlatina in the Cow, by J. Ashburton Thompson, M.D., Sydney,— 
The Causation of Acute Rheumatism, by A. Haig, M.D., F.R.C.P., Physician to ‘the Metropolitan Hospital. 





REVIEWS—CLINIC OF THE MONTH—EXTRACTS FROM BRITISH AND FOREIGN JOURNALS—BIBLIOGRAPHY. 


THE NEW DEPARTMENT OF PUBLIC HEALTH, CONTAINING ~ re LOWING ARTICLES: The Dwelling-house in Relation 
to Tuberculous Consumption, by R. Thorne Thorne, M.B., F.R.S .P., Lecturer on Public Health to “the Medical School 


of St. Bartholomew’s Hospital. 
MACMILLAN AND CO., LONDON. 


FRY’S 


Pure Concentrated 


COCOA 


BOILING WATER OR MILK. 








On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

ConTENTsS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in J ournals.—Botanical New .— 
Proceedings of Societies. 

Price rs. 3a. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


SUBSCRIPTIONS TO “NATURE! 


Gold Medal 
awarded to 
J.S. Fry & Sons 





Paris Exhibition: 
1889 
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[HOL OLLOWAY'S Ma INFALLIBLE CHARGES FOR ADVERTISEMENTS 
REMEDY Three Lines in Column 2s. 6d. 9d. per Line ea. 
For BAD LEGS, ) LEGS, BAD BREASTS, OLD WOUNDS, SORES and é d. 
ULCERS. If effectually rubbed on the Neck and Chest, it cures One Eighth Page, or Quarter Column ... 0 18 6 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for Quarter Page, or Halfa Column ..... 115 © ) 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. ee ore erences ES 
ole Page —a— eae ee 
re) STEOLOGICAL S P E ¢ I M E N S, one Orders payable to MACMILLAN & CO. r 
MODELS, &c.—MOORE BROS.. 49 Hardman Street, Liverpool. ‘ . : | 
Price List, Three Stamps OFFICE: 2g BEDFORD STREET, STRAND, W.C. 
Works in any Weather. Best made, Studded Plates. 
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MESSRS. MACMILLAN & CO.’S NEW & FORTHCOMING BOOKS. 


NEW PART OF MR. BUCKTON’S MONOGRAPH OF THE CICAD£. 
Now Ready, Part V., 8vo, Paper Covers, 8s. net. 
MONOGRAPH OF THE BRITISH CICADZH OR TETTIGIDA. 


Illustrated by more than Four Hundred Coloured Drawings by GEORGE BOWDLER BUCKTON, F.R.S. 
Parts I., II., III., and IV. already Published, 8s. net each ; or bound in Vol. I., 33s. 6d. net. 








BY JAMES H. COTTERILL, F.R.S., AND J. H. SLADE, 
: : Just Published, Fcap. 8vo, 55. 6d. 
ELEMENTARY APPLIED MECHANICS. By James H. Correrity, F.R.S., 
Associate Member of the Council of the Institution of Naval Architects, Associate Member of the Institution of Civil 


Engineers, Professor of Applied Mechanics in the Royal Naval College, Greenwich, Author of ‘ Applied Mechanics ”’ ; and 
J. H. SLADE. 








bre 4 s from the matter contained in the larger treatise on the same subject, of which it ma 
re ina certa The p ected, have n f ve arranged and re-written in 
udier detail, with m seg u pone eu , 2 being smaller in compass and 3 
t fa D va large 7 WOrrk, ¢ vants of junior students and others commen cing th 
ri 





NEW EDITION OF PROF. THORPE’S ‘‘CHEMICAL PROBLEMS.” 
fic Just Published, Fcap. 8vo, 2s. 
A SERIES OF CHEMICAL PROBLEMS. With Key. For use in Colleges 
and Schools. By T. E. THORPE, B.Sc. (V ict.), Ph.D., ie R.S. Revised and Enlarged by W. TATE, Assoc. N.S.S. 
(Honours), F.C.S. With Preface by Sir H. E. Roscor, B.A., Ph.D., F.R.S., M.P. New Edition. 


rs edit has n revised and enlarged, and carefully brought up to dite under Prof. Thorpe 's supervision by his Assistant at 
Mr. W. Tate, FCS. 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 


Ready Next Week. Crown $vo, Cloth. 
LESSONS IN ELEMENTARY BIOLOGY. By T. JEFFERY Parker, B.Sc., 
F.R.S » Fvetemes of mislegy in the University of Otago, Dunedin, New Zealand. Iilustrated. 
f structure, pl tory of the selected types have been described in such away that the entire ork gives a fairly conn 





g eel. a n v2 Bi 


pia " ; Ready Next Week. Crown 8vo, Cloth. 
OUTLINES OF PSY YCHOL OGY. By Haratp Horrpinc, Professor at the 


University hel NB Translated by M. E. Lownpes, 


0 y competent authorities as one of the best psychological text-books in existen u t has for , D 
nm th te read for th MM. val Science Tripos at Cambridge. The translator has been permitted to refer ip j 
f. Croom Robertson and Dr. ‘helen s Ward. 





EDITED BY J. SCOTT KELTIE. 

a - Ready Next Week. Crown 8vo, Cloth, 1os. 6d. 

THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 
States of the Civilized World for the year 1891. Twenty-Eighth Year of Publication. Revised after Official Returns, 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. 

BY THE AUTHOR OF ‘* ECCE HOMO.” 
New Edition, Just Published, Globe 8vo, 6s. 


NATURAL RELIGION. By the Author of “Ecce Homo.” A New Edition. 


NEW EDITION OF ROUTH’S ‘*ELEMENTARY DYN: _— “ 
_ are Just Published, Fifth Edition, Revised and Enlarged. 8vo, Cloth, 
THE ELEMENTARY PART OF A TREATISE ON T HE DYNAMICS 
OF A SYSTEM OF RIGID BODIES. Being Part I. of a Treatise on the Whole Subject. With Numerous Examples. 


By E. J. ROUTH, Sc.D., LL.D., F.R.S., Hon. Fellow of Peterhouse, Cambridge, Author of ‘‘ Stability of a Given State 
of Motion.” 


*.* Part I1., Advanced, 8vo, Cloth, 14s., 2s still on hand. 
: Just Published, Globe 8vo, 6s. : 
MIXED METALS OR METALLIC ALLOYS. By Artruur H., Horns, 
P *rincipal of the School of Metallurgy, Birmingham and Midl and Institute, Author of “ Practical Metallurgy and Assaying,”’ 
‘Elementary Me tallurgy,” ‘* Iron and Steel Manufacture,” &e. 


Just Published, Crown 8vo, 7s. 6d. 


GEOMETRY OF POSITION. By Rozerr H. Granam, Author of “Graphic and 


Analytical Statics.” Illustrated. 


en paid of late years to the subject of the Geometry of Po siti om by Cont ine ental mathematicians, and its importance in the 
s being recognized in this country, but as yet there is no text-book for the guidance of students. This want Mr. Graham has 





MACMILLAN AND CO., LONDON. 
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ngines for Electric 


Lighting, Pumping, Chaf-cutting, &c. 
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2-MAN TO 200 HLP. 
PLEASE WRITE FOR LIST, 


CROSSLEY BROS, Ltd, 
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OTTO” 
GAS-ENGINE. 
34,000 SOLD. 


Openshaw, Manchester. 


= 
Ss 
S 
8 
s 
= 
y 
8 
S 
Ne 
® 
~~ 
cs 
S 
S 
‘> 
ke 
> 
< 
» 
Ss 
= 
3 
= 
S 


Represents New 3 H.P. Vertical fitted 
with Tube Ignition, entirely dispensing |‘ 


to users of our 


CROSSLEY’S. 





— ESTABLISHED 1852. 99 HATTON GARDEN, 
’ ‘ 5 : London, E.C. 


66 ” 
MANUFACTURE OPTICAL LANTERNS, &c. OPT MUS 
gum Lanaoe is effi- ENLARGING APPARATUS. 
cient for Exhibition Patent Quick Acting Rack Adjustment. 


The Lens give or 













definition, bein upe l'his Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
rior Achromatic Pl 10to- by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
graphic Combination, brilliant illumination. Compound (¢ ‘ondensers. 

i If with Russian Iron 





with Rack and Pini 












Cc mpound Cond CONDENSER instead of Mahogany 

of 4 in. diameter, s. a. Body. s. d. 

Refulgent Lamy s5-in., no front lens ... «. 1000 s-in.,nolens .. 75 0 

5-in., with se mo «=m wae 5-in., and ,, ite = 6 

A Ss « ir . a w mee 6-in.,no ,, ove 6 

Japanned Metal, complete in Box 110 Oo “tone with |. oes a 0 ieee xn = 3 

Mahogany outside body ons —-— mM | 7-in., nu = 155 0 q7-in.,no ,, «. 1100 

Mahogany outside dy. Panelled 7-in., with —,, ee oo 1736 q7-in., and ,, -. 137 9 

thea Bia oa noty, Toned Si Gk om a $in..no , .. 1000 
9or, Brass Stages, and Sliding . 

g-in., ., an on- «oo ae @ Sin oe a --» 2500 

Tubes ee ~~ 420 10-iN , 5, : in en ee mMi~«a « «mae 

Russian Iron Body, er Slidin Tube 2 5 O 32-in., 4, ny ; -- 5800 12-in., ‘ad -. 450 0 
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A WEEKLY 





ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


‘No. IIIT, VOL. 43.] 


Registered as a Newspaper at the General Post Office. ]} 


ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum W ork, 
£15 155. 

As made for Oxford University. 


ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 

OF EVERY DESCRIPTION, ||;:% 

New Catalogue, 144 pp., 6d. ~~ 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 


OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &c. 
Catalogue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and £ 
the Government. Agents by Appoint- 
ment to the Science and Art oon nent. 

3 FLEET STREET, LONDON 


THE NEW. WEBSTER. 


An entirely New Edition, thoroughly Revised, considerably 
Enlarged, and Reset in new type. 



























coo 
os rs S 
os we i oS 
cs Xe = 
= WEBSTER’S = 
pi INTERNATIONAL Ss 
—— "Vv “ 
= DICTIONARY = 

ed 

Cloth, £1 115. 6d. ; Half Russia, £2 5s.; Calf, £2 8s. 


WEBSTER is the § F 
Depa = oh e Standard in our Postal Telegraph 


WEBS : a 
Printing Off Se Standard in the U.S. Government | NEGRETTI & ZAMBR A, 


The ‘ ‘Quarterly Review” said of the last edition :— 
" Certainly the best practical dictionary extant.” 
Prospectus and Specimen Pages on Application. 


BELL & SONS, and all Booksellers, 


London: G. 


THURSDAY, FEBRUARY 12, 


[PRICE 15 CENTS. 


1891. 


[All Rights are Reserved. 


Sir Wn. Thomson's 


PORTABLE 
ELECTROMETER. 


NALDER BROS. & CO., 
SCIENTIFIC 
INSTRUMENT MAKERS, 


16 RED LION STREET, 
CLERKENWELL,‘ LONDON, E.C. © 








TELEPHONE No. 6770. 


| TELEGRAPHIC ADDRE SS: SECOHM, LONDON. 











NEGRETTI & ZAMBRA'S 


SPECTACLES. 
WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 
Carefully adapted to any sight, a Register of which is kept for 
future reference. 








NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 


TseLEPHONE No. 6583. 


Telegraphic Address—‘*‘ NecREtTI. Lonpon.” 
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GOVERNMENT GRANT OF £4000 for | 


the Promotion of Scientific 

Applications is FEBRUARY 
Printed Forms, which may be chenien d of the 
Royal 8 Soc iety, Burlington House, London, W. 


Reses arch. The latest day for receiving 
3. Applications must be written upon 
AssISTANT SECRETARY, 


OWENS COLLEGE, MANCHESTER. 


The Counci! will in MAY Nominate to one of the Science Scholarships 
offered by the Commissioners of the 1851 Exhibition. 

Candidates are invited to apply in one or more of the three Subjects: 
CHEMISTRY, PHYSICS, ENGINEERING. They must as a rule 
have spent three years consecutively at the Owens College, and must not 
be more than 23 Years of Age on January 1, 1891, or of more than Five 
Years’ standing from the commencement of a systematic course of scientific 
study 

Yr} “ Scholarship is of the value of £150 per Annum, and is tenable for 2 Years. 
The Scholar must devote his time to the prosecution of some special study, 
with the view to advancing Science or its Applications to the Industries of 
the Country. 

Applications ra uld be forwarded under cover to the REGISTRAR not later 
than MARCH 

Further details of the Scholarship may be obtained from the REGISTRAR. 


HENRY WM. HOLDER, M.A., 





Registrar. 


OWENS COLLEGE, “MANCHESTER. 


The Senate invite Applications for the Post of DEMONSTRATOR IN 
PATHOLOGY. The Demonstrator will be required to give the whole of 
his time to the Duties of the Office, and should be specially qualified in the 
Department of Bacteriology 

The Stipend is £140 per aR 

A Detailed Statement of the Duties 
the Registrar. 

Applic: ations, with Testimoniz als, should be 
trar, not later than MARCH 2 


of the Post may be obtained from 


sent under cover to the Regis- 


H. W. HOLDER, 


Registrar. 


GUY’S HOSPITAL. 
GULL STUDENTSHIP IN PATHOLOGY. 


A Studentship has lately been Established in Memory of Sir William 








Gull, Bart., M.D., F.R.S., to promote Original Research in Pathology. 
The value of the Studentship is about £125 Yearly, with an a dition: il 
allowance of £25 for apparatus. It is tenable for Three Years, and the 


Student will be required to conduct his investigations in the 
Laboratory of Guy’s Hospital. 

Open Competition is invited 

Intending Candidates should apply for further pz articu lars and F 
Application to the DEAN of the Medic al School, Guy's Hospital, S.E 

—— tions must be sent in on or before MARCH 18. 


Pathological 


rms of 


“THE “AGRICULTURAL COLLEGE, 
ASPATRIA. 
PrincipAaL—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
peaanaiat 1889 ; First in Agriculture Senior Scholarships, 1890. 


TWO ENTRANCE SCHOLARSHIPS IN 
NATURAL SCIENCE, of the value of 125 Guineas (Z¢. a free 
admission) and £60, are awarded annually in OCTOBER at ST. 
THOMAS’S HOSPITAL MEDICAL SCHOOL, London, S.E.— 
For Particulars, apply to Mr. G. RENDLE, Medical Secretary. 

E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


Ph.D., F.C.S., with long Experience, de- 
sires pratt ntment as ASSIST ANT or DEMONSTRATOR to Colleg ze 
or Scientific Man; thorough knowledge of German.—‘‘ ANALYsT,” 

Nature Office 


COMPLETE SETS OF PERIODICALS FOR SALE. 
‘‘ Nature,” Vols. I. to XXV., Half-calf, Gilt 
Back, £7 
‘*Gardener’s Chronicle 
GAZETTE,” Cloth, £24. 
Of great importance to Botanists and Horticulturists. 
“journal of Agricultural Society,” 1840 to 1890, 
Parts, £5 
G. BU CKLE, 








and Agricultural 
1541 to 1550, 
Very rare. 


60 Stanhope St., Newcastle St., London, W.C. 





FOR SALE.—The First Twenty and the 

Last Twelve Vols. of NATURE (Unbound); also the Rev. W. Scorespy’s 

* Magnetical Investigations,” 2V ols. in one (Bound); Faraday’s ‘‘ Ex- 

perimental Researches in Electricity,” 3 vols. (Bound). —‘* M. ” NATURE 
Office 


| 











LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roap, 
BIRMINGHAM, 

Who last week sent to his subscribers Paludicella Ehrenbergi, with sketch 
and description. He also sent out Ova of Trout, Hydatina senta, Clos- 
terium lunula; also Amoeba, Hydra, Vorticella, Crayfish, Dog-Fish, Am- 
phioxus, and other Specimens for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B, 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 108. 6d. 

Portfolio of Drawings, Eleven Parts, 1s. each. 





TRAINING FOR ELECTRICAL ENGINEERS. 
THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 


FARADAY HOUSE, CHARING CROSS ROAD, 
LONDON, W.C. 


Boarp oF CONTROL: 

The Right Hon. the EARL OF CRAWFORD, Chairman. 
The Right Hon. LORD CASTLETOWN, of Upper Ossory. 
The Hon. REGINALD BROUGHAM. 

ROBERT HAMMOND. 

FRANCIS INCE. 

W. O. SMITH. 
HUGH ERAT. HARRISON, B.Sc., A.M.I.C.E., Principal. 


The Institution is in affiliation with some of the largest Electricity 
Supply Companies, into whose Works and Stations the Students are 
drafted. 

Application should be made to the Secretary, P. A. LaTHam, 
15 St. Helen’s Place, E.C, 


PURCHASERS ‘OF SELF-RECORDING 
INSTRUMENTS, 


such as 


M.A., 


Self-recording Barometers, 


Self-recording Thermometers, 
Self-recording 
Self-recording 


Self-recording 


Hygrometers, 

Galvanometers, 

Rain-gauges, 
&e., 


Should see that they are marked 





TRADE MARK 


° 
This mark has been entered by the Inventors and Manu- 


facturers. 
No articles without this Mark are genuine. 


OIL, ENGINE. 





|(PRIESTMAN’S & HUME’S PATENTS). 


NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. First Prize awarded for Small Farmers’ 


Motor, Plymouth, 1890, Gold Medal awarded, Edinburgh, 1890. 
SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. 


London Office: 73a Queen Victoria Street, E.0. 
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SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 





WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C, W. SIEMENS. 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 








ADOLF ERIK NORDENSKJOLD. | 
SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ. | 


JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 


SIR JOSEPH DALTON HOOKER. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; 
or the Set of 26 Portraits in a Handsome Portfolio for £6 15s. Od., carriage paid. 

THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO, 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 








MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 


phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite. Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 


vania ; a Siliceous Rock with a perfect oolitic structure. 
1s. 6d. each; extra large Sections, 15. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 


CaTaLoGues Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 


Aso, E1GHtT OTHER First Crass Prize Mepats. 





Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


> STS 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. | 

Illustrated Price List Post Free. 


| 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | 
Excellence of Construction of Mathematical Instruments, and the only | 
OLD Mepat in the International Inventions Exhibition 1885 for Mathe- 

matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


F.H. BUTLER, M.A. Sinn. Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Added to stock, the following Scotch Rocks :—Sheared Serpentine. Loch 
Hope; Quartzite, Loch Erriboll; Actinolite, Skerry; and Garnetiferous 
Mica Schist, Tongue, Sutherland ; Llandeilo Traps with Porphyritic Augite, 
Dumfriesshire ; Felsitic Tuff, Braid Hill; also a series of Kentish Neocomian 
Rocks, Ayrshire Stibnite, Cumberland Barytes of peculiar and new habit, 
Mourne Mountains Tupaz in Granite, and Pterichthys, Cheirolepis, and other 
Old Red Fossils. 

Mr. Butler has now on view his recently-patented and enormously power- 
ful rock-breaking machine, which gives a clean fracture through large stones 
of extreme hardness, and owing to its simplicity of construction is practically 
incapable of getting out of order. 


MINERALOGY. | 
SAMUEL HENSON, 

97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN. 





TO SCIENCE LECTURERS. 

See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant Carpenter, Esq., Prof. Forsgs. New Triple 
constructed for B. J. Matpen, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution. Dr. H. Grattan Guinness, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue. 300 Pages, 1s. ; Postage, sd. 
Smaller do.,6d@. Pamphlets Free. HUGHES, Specialist, Brewster House, 
Mortimer Road, Kingsland, N. 

THIS 


HOLLOWAY S PILLS |xeeuume 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 
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JOURNAL OF THE INSTITUTION OF CATALOGUE (230) OF BOOKS ON THE 

ELECTRICAL ENGINEERS, MATHEMATICS, PURE and APPLIED; containing 
many Works of the OLD MATHEM ATICIANS, Mathe. 
" . ae matical and Ast 1 JOURNALS, OBSERV A- 
mies ty &. S. WESR, Secseey, TIONS, &c. 96 — ae on Application, 








ParT 90, 


Containing the following Paper, ‘* Notes on the Chemistry of Secondary 
Cells,” by Prof. W.E. Ayrton, F.R.S., Vice-President, C. G. Lamb, B.Sc, | Transactions of the Royal Society of London 








and E. W. Smith, Associates, with Full Report of the important Discussion . "a 
thereon, and on the Paper by the same Authors on ‘* The Working Efficiency > from 1836 (Part 2) to 1876, as issued oe £30 00 
of Secondary Cells,’”’ read at the Edinburgh Meeting of the Institution in Proceedings of the Royal Society of London, 
July last. Also, Abstracts of Articles from Foreign Technical Journals, and Nos. I to 270 (1854-88) + 6 100 
Classified List of Articles on Electricity and Magnetism appearing in those American Fournal of Mathematics, Vale IL. rin 
Journals during the months of June, July, August, September, and October 
2s XII. (1890) . 12 120 
Price 2s. 6d. a of Cambridge Philosophical ‘Society, 
E. & F. N. SPON, 125 Strand. Vols, 1 to 7, Part 2 (all published) ose 4 40 
— Sie : Quarterly Fournal of Mathematics, Vols, 1 to 24 
Now Ready, with Engravings, Small Crown 8vo, 4s. 6d. (1890) eee 30 O° 
(or Interleaved, 5s. 6d.). MACMILLAN & BOWE 5, C brid 
J amobri e. 
ELEMENTARY SYSTEMATIC CHE- . é 





MISTRY for the Use of Schools and Colleges. By WILLIAM 


RAMSAY, Ph.D., F.R.S., Professor of Chemistry in University OQ§ TE O ?. 0 GI C A L SPECIMEN s, 


Colnge, Lenten, MODELS, &.—MOORE BROS., 49 Hardman Street, Liverpool. 
J. & A. CHURCHILL, 11 New Burlington Street. Price List, "Three Stamps. 





The 


The sphere 






This ingenious instrument, which is the inven- 
tion of Prof. McLeod, F.R.S., of Cooper’s Hill 
| College, Staines, consists of a cylindrical me- 
PRICE £6 I5s. 
Maker, 
JAMES J. HICKS, 
8,9, & 10 Hatton Garden, London, E.C. 


Further Particulars on Application to the 


SIMPLE 
BUT 
EFFECTIVE. 


is mounted on a slide provided with rack and 
pinion for focussing the image of the sun on 


the sensitised paper placed in the base. 
plane in the meridian and inclined with the 


sphere upwards so that the axis of the camera 
makes an angle with the horizontal equal to 


the latitude of the place at which it is set up. 
the observer has merely to place the instrument 


The support is constructed to suit the latitude ; 
in the meridian, 


instrument must be placed with its vertical 


thin glass sphere silvered inside. 


SUNSHINE RECORDER. 


| tallic camera, opposite to the lens of which is a 


WIMSHURST M E. 


at 
i 


Works in any Weather. Best mad tudded Plates. 
WITH 15-INCH PLATES, ae 10 fe) 
~ 4 ” ” 5 Io o 
610 oO 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


EARVEWY @2 PEAE, 


56 CHARING CROSS ROAD, W.C. 


ESTABLISHED 852. 99 HATTON GARDEN, 
, ‘ NT, ATALOGUE REE. London, E.C. 








66 ” 
MANUFACTURE OPTICAL LANTERNS, &c. OPT MUS 
Each Laster ie ofl | ENLARGING APPARATUS. 
The Lens gives crisp Patent Quick Acting Rack Adjustment. 


rior Achromatic Photo- by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
graphic Combination, brilliant illumination. Compound Condensers. 
with Rack and Pinion, { If with Russian Iron 





definition, being a supe- | This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
| 





Compound Condenser CONDENSER. instead of Mahogany 

: of 4 in. diameter, 3-wick eo & | Body. s. a. 

Refulgent Lamp. s-in., no frontlens .. .. 1000 | s5-in.,nolens .. 75 0 

5-in., with ,, oo oo =1897 0 5-in., and ,, «» 102 6 

. £8. d. 6-in., no es oo eo 19380 6-in.,no ,, «.- 876 

Japanned Metal, complete in Box «. 110 © Gin, with },  .. « 1510 | Gin,and,, .. 1153 
Mahogany outside body ovo «a. S320 | 7-in., no oe ao a ae q-in.,no ,, «. 1100 
Mahogany outside body, Panelled 7-in., with ,, oe 1736 7-in., and 4, + : 7 : 
Door, Brass Stages, and Sliding ~ 7 we = : a MO 5,  o = : 
Tubes a 420 da * a 3600 | ro-in., ;, 5, . 285 0 
Russian Iron Body, Brass Sliding Tube 260 t2-in., 4, ts 5800 | 12-in.,,, 5, o 4500 
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DIARY OF SOCIETIES. 
TAURSDA YV, Fesrvary 12. 

RovaL SociETY, at 4.30.—On the Organization of the Fossil Plants of the 
Coal Measures, Part XVILI.: Prof. W. C. Williamson, F.R.S.—Alloys 
of Bismuth, Zinc, and ‘Tin. and of Bismuth, Zinc, and Silver: Dr. Alder 
Wright, F.R.S., and C. Thompson.—On a Method of Graphical Repre- 
sentation of the Ww ay in which certain Fused Mixtures of Three Metals 
divide themselves into Two different Ternary Alloys: Dr. Alder Wright, 
C. Thompson, and J. T. Leon.—On the Structure cf Ameeboid Proto- 
plasm, with a Comparison between the Nature of the Contractile Process 
in Ameeboid Cells and in Muscular Tissue; Prof. Schafer, F.R.S.—On 
the Pathogenic Fungus of Malaria, and the Results of Inoculation of the 
same : Surgeon J. Fenton Evans. 

MATHEMATICAL SOCIETY, at 8.— ‘Two Notes on Isoscelians: R. Tucker.— 
Quartic E quations interpreted by the Parabola: G. Heppel.—The Oscilla- 
tions of a Spheroid in a Viscous Liquid: J. Buchanan. 

InsTITUTION oF ELEcTRICAL ENGINEERS, at 8.—The Distribution of Elec- 
tricity, with Especial Reference to the Chelsea System: Major-General 
*. E. Webber, C.B., (Ret.) R. E. 

Rovat INsTiITUTION, at 3.—The Position of Lulli, 
in the History of the Opera (with Musical Illustrations) : 
H. Parry. 


Purcell. and Scarlatti 
Prof. C. Hubert 


FRIDAY, Fesrvary 13. 
Puvsicat Society, at 5.—Annual General Meeting.—On Photo-electricity : 
Prof. Minchin. (Discussion.)—The Change in the Absorption Spectrum of 
Cobalt Glass produced by Heat: Sir John Conroy, Bart. 
Roya ASTRONOMICAL SOCIETY, at 3.—Anniversary Meeting. 
InstiTuTION oF Civit ENGINEERS, at 7.30.—The Cleaning and Deepen- 
ing of Rivers and Canals by means of the Transporting Power of Water : 
Herbert Wheeler. 
Pd... R ScrENTIFIC SociETY, at 7.30.— eae General Meeting.— 
Election of Officers. —Geological Optics : Prof. J. Blake. 
Rovat INSTITUTION, at 9.—Some Results of Rece 4. E clipse Expeditions : 
Prof. A. Schuster, F.R.S. 
SATURDAY, Fesevary 14 
GEOLOGICAL FIELD C: ASS, at 4.15.—The Gravel Beds of the Thames and 
its Tributaries | in relation to Ancient and Modern Civilization: Prof. H. 
G. Seeley, F.R.S 
ROVAL Cone, at 3-—The Forces of Cohesion: Right Hon. Lord 
Rayleigh, F.R.S. 
SUNDAY, Feprvary 15. 
Sunpav Lecture Society, at 4.—Impure Foods; 
Adulteration (with Oxy-hydrogen Lantern Illustrations) : 


Cassal. 
MONDAY, Fepruary 16. 
Society or Arts, at 8.—The Electric Transmission of Power: 
Kapp. 


a Review of Food 
Chas. E. 


Gisbert 


TUESDAY, FEBRUARY 17. 

ZooLocicaL Society, at 8.30.—On some Points in the Anatomy of the 
Crocodilian Skull : ey Howes.—On the Variation and Development of 
the Leporine Sternum: R. H. Burne.—On the Genus Chasiempis, with a 
Description of a New ices Scott B. Wilson.—Description of a New 
Species of the Genus Himatione : Scott B. Wilson. 

Society OF ARTS, at 4.30.—Chartered Companies in Africa : 
V. Lovett Cameron, C.B 

Rova STATISTICAL SociETY, at 7.45.—The Vital Statistics of Peabody 
Buildings and other Artisans’ and Labourers’ Block Dwellings: Dr. 
Arthur Newsholme. 

Institution oF Civit ENGINEERS, at 8.—Electric Mining Machinery: 
Llewelyn B. and Claude W. Atkinson. (Discussion.) 

University COLLEGE BrioLoGicaL Socigty, at 5.15.—The Anatomy of 
Fresh-water Worms: E. S. Goodrich. 

Rovat InsTITUTION, at 3.—The Structure and Functions of the Nervous 
Honey Part I. The Spinal Cord and Ganglia: Prof. Victor Horsley, 


WEDNESDAY, Fesrvary 18. 

Society or Arts, at 8.—Methods and Processes « the Ordnance Survey : 
Colonel Sir Charles Wilson, K.C. B., K.C.M.G., Ss. 

RovaL Mergorotocicat Society, at 7.—The Great Frost of 1890-91: 
Charles Harding.—On the Variations of the Rainfall at Cherrapoonjee in 
the Khasi Hills. Assam: H. F. Blanford, F.R.S.—The Problem of 
Probable Error as applied to Meteorology : T. W. Backhouse. 

Roya Microscopicat Society, at 8. —On Eminia equat: orialis, a New 
Earthworm from Equatoris al Africa ; Dr. W. B. Benham.—Cysticercus of 
Tenia coronula, Daj. : T. B. Rosseter. 

Universiry CoLLEGE ‘CHEMICAL AND Puysicat Society, at 5.—On 
Different Forms waar? Discharge : A. W. Porter. 

THURSDAY, FEBRUARY 19. 

Rovat Soctery, at 4.30. 

Linnean Society, at 8.—The Dillenian Herbarium: G. C, Druce.—On 
a Self-fertilizing Hermaphrodite Trout: Prof. Chas. Stewart.—Some 
+p ints in the Life-History and Rate of Growth in Yew Tree ; Dr. John 


we. 


Commander 


CuEmicaL Society, at 8.—Ballot for the Election of Fellows.—On aa’ 
Diacetylpentane ; Synthesis of Dimethy]-dihydroxyheptanethylene : Prof. 
Perkin and Dr. Kipping. 

Rovat InstiTUTION. at 3.—The Position of Lulli, Purcell, and Scarlatti 
= . History of the Opera (with Musical-Illustrations) : Prof. C. Hubert 

arry. 

G FRIDAY, FEwsrvary 20. 

smoencaL Society, at 3. —Annual General Meeting. 

ra OF ARTs, at 8.—The Science of Colour: Captain Abney, C.B., 


INSTITUTION oF CIVIL ENGINEERS, at 2.—Students’ Visit to the Tower 
Bridge Works, Tower Hill, E. 

Rovat INSTITUTION, at 9.—Infectious Diseases, their Nature, Cause, and 
Mode of Spread : Dr. Edward Emanuel Klein, F.R.S 

C SATURDAY, Fesrvary 21. 

ZEOLOGICAL FiELp Crass, at 4.15.—The Gravel Beds of the Thames -_ 
its Tributaries in relation to Ancient and Modern Civilization : Prof. H 
G. Seeley, F.R.S 


Roya Seneowenees _ sion: Rig 
Rayleigh FRO.” at 3.—The Forces of Cohesion: Right Hon. Lord 





Post Free for Three Stamps. 


A New Classified Catalogue (No. 105) of 
Important Works for Sale on 
INVERTEBRATA: 


PART II.—RECENT AND FOSSIL MOLLUSCA. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


JOHN J. GRIFFIN & SONS, Limiteo, 


CHEMICAL, PHILOSOPHICAL, AND 


PHOTOGRAPHIC APPARATUS 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 








CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 

APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FOR CATALOGUES, FREE ON APPLICATION, 





BOILING WATER OR MILK, 


EPPS'S 


CRATEFUL—COMFORTINGC. 


COCOA 


BREAKFAST OR SUPPER. 





Saerae oes of the actual, natural Handwriting, also 
of Music, even of elaborate Sketches, Pro- 

grammes, ——wy a (up to Double-Elephant size), Shorthand, and 
ype-Writing, are easily, quickly, and cheaply produced by the 


AUTOGOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


SUBSCRIPTIONS TO “NATURE.” 
le nnd ccna veosacowtl & 
Half-yearly. 2.2 2 cece ccc ce 14 6 
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MESSRS. MACMILLAN & CO.’S PUBLICATIONS. 


ASTRONOMY. 


Popular Astronomy. With Illustrations by 
Sir G. B. AIRY, K.C.B., formerly Astronomer-Royal 18mo. 48. 6d. 

Gravitation: an Elementary Explanation of 
the Principal Perturbations in the Solar System. By the Same. Second 
Edition. Crown 8vo. 7s. 6d. 4 

An Elementary Treatise on the Planetary 
THEORY. ByC. H.H. CHEYNE,. With Problems. Third Fdi- 
tion. Edited by Rev. A. Freeman, M.A., F.R.A.S. Crown 8vo. 7s. 6a. 

The Star Guide. By L. Clark and H. Sadler. 
Royal 8vo. 5s. 

A Hand-book of Double Stars. Dy E. 
CROSSLEY, J. GLEDHILL, and J. M. WILSON. 8vo. 

Corrections to the Hand-book of Double 
STARS. By the same Authors. 8vo. 

Transitof Venus. By Prof. G. Forbes, M.A. 
Illustrated. Crown 8vo. 35. 6d. (Nature Series. 

A Treatise on Astronomy, for the Use of 
Colleges and Schools’ By HUGH GODFRAY, M.A. Fourth 
Edition. 8vo. 12s. 6d. . 

An Elementary Treatise on the Lunar 
THEORY, with a Brief Sketch of the Problem up to the Time of 
Newton. B sy the Same. Second Edition, Revised. Cr. 8vo. 5s. 6d. 





Popular Astronomy. By Prof. S. Newcomb, 


LL.D. With Illustrations. Second Edition, Revised. 8vo, 185, 


By J. NORMAN LOCKYER, F.R.S. 


Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With Illustrations. 18mo. 1s. [Science Primers 

Elementary Lessons in Astronomy. By 
the same Author. With Coloured Diagram of the Spectra of the Sup 
Stars. and Nebula, and Numerous Illustrations. New Edition, Revised 
36th Thousand. Feap. 8vo. ‘5s. 6d. 


The Chemistry of the Sun. By the same 
Author. With Illustrations. 8vo. 

The Meteoritic Hypothesis of the Origin of 
COSMICAL SYSTEMS. By the Same. Illustrated. 8vo. 175. net 

The Evolution of the Heavens and the 
EARTH. Bythe San . Crown 8vo. IIlustrated. [Jn the press 

Questions on Lockyer’s Elementary Les. 
SONS IN ASTRONOMY. By J. FORBES-ROBERTSON,. 

Star-gazing Past and Present. By 


NORMAN LOCKYER, F.R.S. E “gw —_ Shorthand N. “ 
with the assistance of G. M. SeasroxeE, F.R./ Royal 8vo. ars 


| CHEMISTRY, 


A Manual of Inorganic Chemistry. By 
Prof. HENRY ARMSTRONG, Ph.D., F.R.S. Cr. 8vo. ~ [Jn prep. 
The Owens College Course of Practical 
ORGANIC CHEMISTRY. By JULIUS B. COHEN, Ph.D., F.C.S. 
With a Preface by Sir HENRY ROSCOE, F.R.S., and C. 

SCHORLEMMER, F.R.S. Fcap. Svo. 2s. 6d. 

Elements of Chemical Physics. By Prof. 
JOSIAH P. COOKE, Junr. Fourth Edition. Royal8vo. 21s. 

A System of Volumetric Analysis. By Dr. 
EMIL FLEISCHER. ‘Translated by M. M. PATTISON “MUIR, 
F.R.S.E. Illustrated. Crown 8vo. 7s. 6d. f 

Agricultural Chemical Analysis, a Hand- 
BOOK OF. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S. Crown 8vo. 78. 6d. b a 

A Course of Quantitative Analysis for 
STUDENTS. By W. NOEL HARTLEY, F.R.S. Globe 8vo. 5s. 

Practical Metallurgy and Assaying. x, Text- 
book for the use of Teachers, maga ar ad Ass _ y ARTHUR 
H. HIORNS. With Illus trations. Gl Svo. 

A Text-book of Elementary Metallurgy for 


THE USE OF STUDENTS. By the Same. To which is added an 







Appendix of Examination Questions, embracing the whole of the 
Questions set in the three stages ae the subject hy = e Science and Art 
Dep artment for the past twenty years. Globe 8vo 


Iron and Steel Manufacture. A “Text- book 
for 7 ae By ARTHUR H. HIORNS. Illustrated. Globe 8vo. 


Mixed Metals or Metallic Alloys. By the 
Same. Globe 8vo. 6s. [Just published. 


The Owens College Junior Course of Practical 
CHEMISTRY. By F. JONES, F.R.S.E., F.C.S. With Preface by 
Sir Henry Rosco, F.R.S., and Illustrations. New Edit. 18mo. 2s. 6d. 

Questions on Chemistry. A Series of Prob- 
lems and Exercises in Inorganic and Organic Chemistry. By the 
same Author. Fcap. 8vo. 3s. 

Blowpipe Analysis. By J. Landauer. 
Authorized English Edition. By J. "1\AYLUR and W. E. KAY. 
New Edition. [/2 preparation. 

The Chemistry of the Sun. By J. Norman 
LOCKYER, F.R.S. Illustrated. vo. 

Chemical Arithmetic. With 1200 Problems. 
By SYDNEI Y LUPTON, M.A., F.C.S., F.1.C. Second Edition, 


Revised and Abridged. Feap 8vo. 4s. 6d. 
A Theory of Salts. By C. B. Mansfield. 
Crown 8vo. 


The Chemistry of Photography. By Prof. 
RAPHAEL MELDOLA, F.R.S. Crown 8vo. 6s. [Nature Series 
History of Chemistry. By Ernst - Meyer. 
Translated by GEorcE McGowan, Ph.D. vo. the press. 
An Elementary Text-Book of Chemistry. 


By Prof. WILLIAM G. MIXTER. Revised Edition. Cr. vo. 7s. 6d. 


Practical Chemistry for Medical Students. 
Specially arranged for the first M.B. Course. By M. M. PATTISON 
MUIR, F.R.S.E. Feap. 8vo. 15. 6d. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., assisted by Pni 
DAVID MUIR WILSON. ‘8vo. 12s. 6d. 

Outlines of General Chemistry (Physical ani 
THEORETICAL). By Prof. W. OSTWALD. Translated by Jaxt 
Wacker, D.Sc., Ph.D. 8vo. ros. net. 

Experimental Proofs of Chemical Theor 
FOR BEGINNERS. By Prof. W. RAMSAY, Ph.D. Pott 8vo, 2.6% 

Text-book of Inorganic Chemistry. By Prof 
IRA REMSEN. Medium 8vo. 16s. 


Compounds of Carbon; or, Organic Che. 
mistry, an Introduction tothe Study of. By the Same. Crown 8vo. 6s. & 


An Introduction to the Study of Chemistry 
(INORGANIC CHEMISTRY). By the Same. Crown 8vo. 6. & 
The Elements of Chemistry. A Text-book 
for Beginners. By the Same. Feap. 8vo. 2s. 6d. 
Primer of Chemistry. By Sir Henry E 
ROSCOE, F.R.S. With Questions. 18mo. Is. [Science Primer. 
Lessons in mIeenentary Chemistry, Inorganic 
AND ORGANIC. By the same Author. With Numerous I Ilustrations 
and Chromolitho of the Solar Spectrum, and of the Alkalies and Alkali: 
Earths. New Edition. Feap. 8vo. 4s. 6d. 
Inorganic and Organic Chemistry. A Com 
plete Treatise on Inorganic and Organic Chemistry. By Sir nae 
E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. W 
Illustrations. Medium 8vo. 
Vols. I, and IlL—INORGANIC CHEMISTRY. New Edition. 
Vol. I.—The Non-Metallic Elements. 
21s. Vol. Il. Part l.—Metals. 18s. Vol. II. Part 1I.—Mezals. & 
Vol. IIIL.—ORGANIC CHEMISTRY. 
The Chemistry of the Hydrocarbons and their Derivative:. or Orgat 
Chemistry. With Numerous Illustrations. Five Parts. Parts I., Il 
and IV., 21s.each. Parts III. and V., 18s. each. Part VI. [/n thepre 
Spectrum Analysis. Lectures delivered i 
1858. By Sir HENRY ROSCOE, F.R.S. Fourth Edition, Revis 
and considerably Enlarged by the Author and by A. SC ‘H USTER 
F.R.S., Ph.D., Professor of Applied Mathematics in the Owens College 
Victoria University. With Appendices, Illustrations, and Plates. 


A Series of Chemical Problems, prepared 
with Special Reference to Sir H. E. Roscoe’s Lessons in Elementay 
Chemistry. By Prof. T. E. THORPE, F.R.S. New Edition, w# 
Key. 18mo. 2s. 

A Treatise on Chemical Physics. By Prol 
T. E. THORPE, Ph.D., F.R.S., and Prof. A. W. RUCKER. Ille 
trated. S8vo. A — 10M. 

A History of Chemical Theory. By A 


WURTZ. Translated by Henry Warts, F.R.S. Crown Svo. & 


MACMILLAN AND CO., LONDON, [5] 
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MESSRS. MACMILLAN & CO.'S NEW & FORTHCOMING BOOKS. 


NEW VOLUMES OF MACMILLAN’S MANUALS FOR STUDENTS. 
- Ready Next Week. Crown 8vo, Cloth. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, B.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. _ Illustrated. 


The stra eture, sgalelery, and life-history of the selected types have been described in such away that the entire work gives a fairly connected 
ount of the gen val principles of Biology. 








Ready Next Week. Crown 8vo. 
OUTLINES OF PSYCHOLOGY. By Haratp Horrpine, Professor at the 


U niversity of Copenhagen. Translated by M. E. LOwNDEs. 








book ts regard Ve ed by Op ne ge authorities as one of the best psychologic« al text-books in e viste nce, and it has for some time past been 
of books to be read for the Moral Science Tripos at Cambridg: The translator has been permitted to refer in some points of 
90m Robe ertson and Dr. James Ward. 
BY SIR H. E. ROSCOE, F.R.S., AND PROF. C. SCHORLEMMER, F.R.S. 
Ready Next Week. Vol. III. Part III. New and Thoroughly Revised Edition. 8vo, 18s. 
A COMPLETE TREATISE on INORGANIC anp ORGANIC CHEMISTRY. 
By SIR HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vol. II. THE CHEMISTRY OF THE HYDROCARBONS, AND THEIR DERIVATIVES; OR, 
ORGANIC CHEMISTRY. Part III. AR MMATIC COMPOUNDS. New and a Revised Edition. 
‘In consequene > of the rapi ho. sah, He, Chem 
enue tie dha ; of th 









of the A rome atic Compounds duri ing the -~ Jive years, the anthors have fou 
” th ove important 7 14 ? I, { " going to pr 
ttention to the rene? tiscussion of tlre ustiti 
u pr s of Benzene, which have explained the constitution of the 
‘ assi carbonic oxide.”—From the : 
NEW EDITION OF PROF. THORPE’S ‘‘CHEMICAL PROBLEMS.” 
Just Published, Fcap. 8vo, 2s. ; 
A SERIES OF CHEMICAL ‘PROB LEMS. With Key. For use in Colleges 
and Schools. By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S. Revised and Enlarged by W. Tare, Assoc. N.S.S. 
(Honours), F.C.S. With Preface by Sir H. E. Roscor, B.A., Ph.D., F.R.S., M.P. New Edition. Feap. 8vo. 


*,* This edition has been revised and enlarged, and carefully brought up to date under Prof. Thorpe's supervision by his Assistant at South 
Vensington, Mr. W. Tate, F. C. Ss. 





Just Published, Fcap. 8vo, 4 ~~ 

ELEMENTARY APPLIED MECHANICS. By James H. Correritt, F.R.S., 
Associate Member of the Council of the Institution of Naval Architects, Associate Member of the Institution of Civil 
Engineers, Professor of Applied Mechanics in the Royal Naval College, Greenwich, Author of ‘‘ Applied Mechanics” ; and 
J. H. SLADE, 

NEW EDITION OF ROUTH’S ‘*ELEMENTARY DYNAMICS.” 
Just Published, Fifth Edition, Revised and Enlarged. 8vo, Cloth, 14s. - 

THE ELEMENTARY PART OF A TREATISE ON THE DYNAMICS 
OF A SYSTEM OF RIGID BODIES. Being Part I. of a Treatise on the Whole Subject. With Numerous Examples. 
By > J. ROUTH, S.D., LL.D., F.R.S., Hon. Fellow of Peterhouse, Cambridge, Author of ‘‘ Stability of a Given State 
of Motion.” 


*," Part I1., Advanced, 8vo, Cloth, 145., ts still on hand. 


ian — ai Just Published, Crown 8vo, 7s. net. - _ 
lTHE SCOPE AND METHOD OF POLITICAL ECONOMY. By J. Nevitu 


KEYNES, M.A., University Lecturer in Moral Science, and late Fellow of Pembroke College, Cambridge, Author of 
** Studies and Exercises in Formal Logic.” 
_ W WORK BY DR. McCOSH. 
’ Just Published, 8vo, Cloth, 3s. 6d. 

THE PREV MLING TYPES OF PHIL OSOPHY, CAN THEY LOGICALLY 
RE AC ze RE ALITY? By JAMES McCOSH, LL.D., Litt.D., ex-President of Princeton, Author of “ Christianity and 
Positivism,” ‘** The Supernatural in Relation to the Natural,” ‘‘ First and Fundamental Truths,” &c. 

BY G. M. BOISSEVAIN. 
oe . oe , Ready Shortly. 8vo. 
rt [E MONETARY PROBLE a By G. M. Borssevain. Translated from the 
French by G. TOWNSEND WARNE wh B. Sap of Jesus College, Cambridge. 
* This Essay gain ed the » prize of £100 off ved t Sir H. evsey Th 
aving ttions with English Commerce, a work is likely to 
EDITED BY R. H. INGLIS PALGRAVE, F.R.S. 
ee ? : Part I., ready February. S8vo, 35. 6d. 
DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. InGiis 


PALGRAVE, F.R.S. 





e interests of Bi-metallism. The Authoris a Banker at 


upson in 
‘ ave considers ile dete t for those lo a westigatin 






tai, 
















He object of the Dictionary is to give a statement of the position of Political Econon r @ s Serene 
. em ce erce as may | i in economic and in general ré di ing. It nt, { rking 
x H i % instru mes ¢t such assistance, the man of business whi p z ’ i ‘ 
¥ ‘ ‘ ain Parts of 12 pages ca f st part is expecte I wor. Ji Zz 
re rat intervals of about three months, and co ed in al 
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Dr. REDWOOD, Php., Fic, Fas., &. 


(Professor of Chemistry and Pharmacy to the Pharmaceutical Society of Great 


Britain). 
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* DEING authorized by Messrs. Pears to purchase at any and all times, 


and of any dealers, samples of their Transparent Soap (thus ensuring 





such samples being of exactly the same quality as is supplied to the general 
public), and to submit same to the strictest chemical analysis, I am 
enabled to guarantee the invariable purity of this Soap. 





‘ The proportion alkalies to fats is absolutely chemically correct. In 
a perfect Toilet Soap neither preponderates—a characteristic the immense 
importance of which the public have not yet been educated up to realizing: 


set 


pet 


an excess of alkali or an excess of fat being alike very injurious, and even 
dangerous to a sensitive skin. 
‘It is also free from any admixture of artificial colouring substances, its 


well-known dark amber tint being entirely due to the natural colour of the 
materials used in its manufacture. 


yee 


set 


‘The perfumes introduced are pure, agreeable, and perfectly harmless. 


wet 


‘No water has been added. Water is quite commonly added in the 





manufacture of soaps to increase their weight (some containing as much as 
30 or 40 per cent.), but PEARS’ SOAP is entirely free from any such 
admixture, and thus, being all soap instead of soap and water, it is 
remarkably lasting—that is to say, that whilst producing an abundant 
lather it is not quickly worn away in use, and wears down to the smallest 
possible piece ; there being consequently no waste, it is really a remarkably 
cheap article. 


domek 


‘My analytical and practical experience of PEARS’ SOAP now extends 
over a very lengthened period—nearly fifty years—during which time I have 
never come across another Toilet Soap which so closely realizes my ideal of 
perfection ; its purity is such that it may be used with perfect confidence 
upon the tenderest and most sensitive skin—even that of a new-born 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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Registered as a Newspaper at the General Post Office.) 


THE NEW PATENT WATKIN ANEROID BAROMETER: 


icles anata Amongst several unsolicited Testimonials 
73 to £7 oases following have been received by the 
= maker :— 

ALSO MADE Tue OBSERVATORY, MELBOURNE, 
WaTCH 21ZE. ctober 10, 1888, 

Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, 
am very much pleased 




























pretty severe trial with very 
satisfactory results. 
(Signed) R. J. ELvery. 


EpinsurGu, May 31,’89. 

Dear Sir,—I have just 
returned from a six weeks’ 
Stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y4, of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taking it down 
. 2000 feet and then comparing it 
— with the standard on my return. 
Che results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the manufacture of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 

J. J. HICKS, 8, 9, & 1O HATTON GARDEN, LONDON. 


THURSDAY, FEBRUARY 109, 1891. 


with it, and have givenita | 


[All Rights are Reserved. 


BROWNING’S SPECTROSCOPES. 
| 





The Student’s Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 
single minutes ; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Spectrum, or the yellow Sodium 
lines distinctly. With aslight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. The Student’s Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 


Illustrated Catalogue of Spectroscopes, post free. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal. 


BECK’S 


£2 2s. to £5 5s. 


bs 


¢ 
ay panned, and is 


not only first-rate 

in optical qualities, 
but is now a handsome, 
well-finished Instrument. 


| 
| 
\ 

















Is 
made 
through- 
out in brass, 
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R. & J. BECK, 68 Cornhill, London, E.C. 





JOHN BROWNING. 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRAS 


SPECTACLES. 


WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 


Carefully adapted to any sight, a Register of which is kept for 
future reference. 





NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT E.C. 


Branches : 45 CORNHILL; 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, Sydenham. 
TseLEPHONE No. 6583. Telegraphic Address—‘‘ Necrett1, Lonpon.” 











CXXIl 


NATURE 





[FEBRUARY 19, 1891 





GRESHAM COLLEGE. 


of Introductory Course of Lectures on THE SCOPE AND CONCEPTS 
MODERN SCIENCE will be given by KARL PEARSON, M.A., 
Geesh: am Professor of Geometry, on the following days:—Tuesday, March 3, 
“The Method and Scope of Science”; We dnesds ay, March 4, “ Scientific 
Law and S« ientific F act” ; Thursday, March 5 ‘ The Concepts of Science ”’ 
Friday, March 6, ‘* The Classification of the Sciences.”” 
The Lectures are free to the Public, and commence at 6 p.m. 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
PrincipaL—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
pesemantnnnate 1889 ; First in veneinemnent Senior Scholarships, 1890. 


LONDON UNIVERSITY 
EXAMINATIONS. 


A Special Course of Evening Instruction (Lectures and Laboratory work) 
in EXPERIMENTAL PHYSICS, to prepare 
mediate Science and Prelim. Sci. Examinations (July 1891), will be com- 
menced on FEBRUARY 26, at the Birkbeck Institution, Bream’s Buildings, 
Chancery Lane. 

Fees for the Course—Members of the Institution, 
275. 6d. 

For detailed Prospectus apply to the Secretary of the Physics Classes. 

Nore.—B. Sc. (Pass and Honours) Students can attend a Practical Course 
commencing on FEBRUARY 28. 





25s. ; Non-Members, 





TRAINING FOR ELECTRICAL ENGINEERS. 


THE ELECTRICAL STANDARDIZING, 
TESTING, AND TRAINING 
INSTITUTION, 


FARADAY HOUSE, CHARING CROSS ROAD, 
LONDON, W.C 


Boarp or CONTROL : 
The Right Hon. the EARL OF CRAWFORD, Chairman. 
The Right Hon. LORD CASTLETOWN, of Upper Ossory. 
The Hon. REGINALD BROUGHAM. 
ROBERT HAMMOND. 
FRANCIS INCE. 
W. O. SMITH. 


HUGH ERAT. HARRISON, B.Sc., A.M.1.C.E., Principal. 


The Institution is in affiliation with some of the largest Electricity 
pu wd Companies, 
drafted 

Application should be made to the Secretary, P. A. LatHam, M.A., 
ts &t. Helen's St. Helen’s Place, E.C. 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACOUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 


100 Pages 
132 Engravings. Post Free, 3 Francs. 


To Scientific Institutions Free. 


Paris—27 Quai d’Anjou—Paris. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lanr Carpenter, Esq., Prof. Forsgs. New Triple 
constructed for B. J. Maven, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution, Dr. H. GRATTAN GuINNEss, 
&c. Patent Pamphagos tern Science Lecture Sets. Novelties Cheapest | 
and Best. Eistoransly Illustrated Catalogue, 300 Pages, rs. ; Postage, sd. 
Smaller do., Pamphlets Free. HUGHES, Specialist, Brewster House, 
Mortimer Road, Kingsland, N. 


WILLIAM BANKS, 
OPTICIAN, 
Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 
SCIENCE DEPOT: 
32 CORPORATION STREET, 








BOLTON. 


Candidates for the Inter- | 


into whose Works and Stations the Students are | 


| LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


| THOMAS BOLTON, 62 BALSALL HEATH Roap, 
BIRMINGHAM, 


Who last week sent to his subscribers Alevin stage of Trout (for exhibition 
of blood circulation and action of heart). He also sent out Cristatella 
mucedo, Paludicella Ehrenbergi, Hydatina senta, Phantom Larva; also 
Ameeba, Hydra, Vorticella, Crayfish, Dog-Fish, Amphioxus, and other 
Specimens for Biological Laboratory work. 

| Weekly Announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 


NEWTON & CO. 


SCIENTIFIC INSTRUMENT 
MAKERS 

TO HER MAJESTY THE 
QUEEN 

AND THE GOVERNMENT. 















Makers of every descrip- 
tion of OPTICAL and 

PHYSICAL APPARA- 

TUS of the highest class, 

~ Colleges, Institutions, 
c. 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA: 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 

WIMSHURST ELECTRICAL MACHINE. 
| Best Quality, 15-in., £5; 18-in., £6 ros. As made for the Science and Art 
| Department, and the Universities of Oxford, Cambridge, and London. 


| 3 FLEET STREET, TEMPLE BAR, LONDON, E. C. 


JOHN J. GRIFFIN & SONS, Ln, 


PHOTOGRAPHIC DEPARTMENT. 





Now Reapy, 
Complete //lustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c.: 


Post Free, upon Application. 





Well-fitted Dark Room for Use of Amateurs. 


Free Instruction to Beginners. 








22 GARRICK STREET, rans oe GARDEN, LONDON, W.C. 





STANLEY 


| Mathematical Instrument Manufacturer to H.M. Government, Council of 
| India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of evory Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gop Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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Sale bp Auction. | 


MONDAY NEXT. | 
NATURAL HISTORY SPECIMENS. 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
Next, FEBRUARY ‘23, at half-past 12 o’clock precisely, Natural His- 
tory Specimens, comprising European and Exotic Lepidoptera, including 
fine Specimens of Ornithoptera, Morpho, Papilio, Cynthia, &c., &c., in 
splendid condition, Male Specimen of Gonept ‘eryx thamni with five 
wings. Alo, Heads and Horns of Animals, Birds’ Eggs and Skins, 
Shells, Fossils, Minerals, &c. Also, several well-made Cabinets, Ento- 
mological, Geological, Conchological, Botanical, and other Books, 
&e., &e. 





On View Saturday prior ro till 4, and Morning of Sale, and Catalogues had. 








Post Free for Six Stamps. 


A New Classified Catalogue (No. 106) of 
Important Works for Sale on 


BOTANY : 


PART I.—GEOGRAPHICAL BOTANY: 1100 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Added to stock, the following Scotch Rocks :—Sheared Serpentine, Loch 
Hope ; Quartzite, Loch Erriboll; Actinolite, Skerry; and Garnetiferous 
Mica Schist, Tongue, Sutherland ; Llandeilo T raps with Porphyritic Augite, 
Dumfriesshire ; ; Felsitic Tuff, Braid Hill; also a series of Kentish Neocomian 
Rocks, Ayrshire Stibnite, Cumberland Barytes of peculiar and new habit, 
Mourne Mountains Tupaz in Granite, and Pterichthys, Cheirolepis, and other 
Old Red Fossils. 

Mr. Butler has now on view his recently-patented and enormously power- 
ful rock-breaking machine, which gives a clean fracture through large stones 
of extreme hardness, and owing to its simplicity of construction is practically 
incapable of getting out of order. 








MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 


Aso, E1GHT OTHER First Cuiass Prize MEDALS. 
Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. | 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN. 





OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS. Li 
Price List, "Three Stamps. ey inane 


| New and Interesting Species of Shells from Borneo, 


Lake Tanganyika, Philippine Islands, &c. 
COLLECTIONS PURCHASED. SPECIMENS EXCHANGED. 
Manufacturer of GLASS-TOPPED BOXES, &c. 


Foreign Correspondence Invited. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutHAm Roap, Lonpon, S.W. 


KING, MENDHAM, & Co., 


Electrical Engineers 
pap AND 
ee Manufacturing Electricians. 
Srecia.ities.—K.M.B. Pocket Galvanometer, 
12S. od., post free. Testing Instruments for 
Sine Teachers, Wimshurst Machires of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, Post FREE, 4$d. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway ; Siliceous Volite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 








1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 


CaTaLoGuEs Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 





It writes almost instantly fuli black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use,and not liable to Blot. moment of writing. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin 
SUBSCRIPTIONS TO “ NATURE. , 


SS eee 
ee ae ee eee | 
| Pe Eee 
To the United States, the Continent, &c. :— 
Ws 6 4 6.4 © 6-o-~-e-e-8 « » 0-0) 
ES ees oa cee eo @ 
GF nc csc ew evecvce S 
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| To India, China, and Japan :— 


Ws +48 we ee casas en s £6 
ot = lll edt de eddie: 
 acS se Ova waenan SO 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per ser after. 





One Eighth Page, or Quarter Column ... 0 18 
Quarter Page, or Halfa Column ..... 195 
Halfa Page, ora Column ........ 3 3 
c_ . Terre. se 


cooak 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, SIrRAND, W.C. 
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PHILOSOPHICAL TRANSACTIONS, CAMBRIDGE UNIVERSITY PRESS. 


1890, SERIES A. 


With 16 Plates, Price £1 \6s. A TREATISE ON ANALYTICAL STA. 
TICS. By E. J, ROUTH, Sc.D., F.R.S., Fellow of the University of 
London, Honorary Fellow of St. Peter’s College, Cambridge. Vol. L., 
Demy 8vo, r4s. 








CONTENTS : 
On the Effect i Tempetatare on the Specific Inductive Capacity of a 
Dielectric. NV. Cassie, M.A. 


On the Inter¢ La ge Be the Variables in certain Linear Differential Operators. 
By E. B. Etuiott, M.A., Fellow of Queen’s College, Oxford. A TREATISE ON PLANE TRIGONO- 
Tue BaKERIAN LecrurE—A Mz 7 Survey of the British Isles for 7 METRY. By E. W. HOBSON, M.A., Fellow and Lecturer of Christ's 
Epoch January 1. 1886 By A . Ricker, M.A., F.R.S., and T. E. College, Cambridge. Demy 8vo. [Nearly ready, 


THorrr, B.Sc. Ph.D. F.R.S. 


On the Effects of Pressure on the Magnetization of Cobalt. By C. Cures, THE UNIVERSITY TRAIN ING OF EN. 


, Fellow of King’s College. Cambridge. 





On the Theory of Free Stream Lines. By J. H. Micuett, Trinity GINEERS : an Introductory eux delivered January 20, 1891. By 
College, Cambridge. J. A. EWING, B.Sc. (Edin.), F.R.S., Professor of Mech: anism oni 

On the Extension and Flexure of Cylindrical and Spherical Thin Elastic Applied Mechanics in the University of "Cambridge. Demy 8vo, rs. 
Shells. By A. B. Basser, MA., F.RS. 


ee a Tonal —— - Systems of Equations. PITT PRESS MATH EMATICAL SER l ES. 


Account of Recent Pendulum Operations for Determining the Relative 


. _ of Gravity at She ray qwrt )bservatories. By General EUCLID’S ELE MENTS OF GEOMETRY. 


. Wacker, C. 
On the Alleged Slipping at the ae ary ofa Liquidin Motion. By W. Books I. and II. By H. M. TAYLOR, M.A., Fellow and formerly 
C. Dampier WHETHAM, B.: Coutts-Trotter Student of Trinity Tutor of Trinity College, Cambridge. 15. 6c. 
College, Cambridge. —s , a . . 
A Determination of ‘‘v,” the Ratio ofthe Electromagnetic Unit of Electri- se ee Bn dh mag Editor. 1s. 6d. 
city to the Electrostatic Unit By J. J. THomson. M.A., F.R.S., a a oe 
Cavendish Professor of Experimental Physics, Cambridge, and G. F. : 
C. Sear_e. B.A. Peterhouse, Demonstrator at the Cavendish Labora- ELEMENTARY ALGEBRA. (With An- 
tory, Cambridge. = ae swers to the Examples.) By W. W. ROUSE BALL, M.A., Fellow 
1890, SERIES B. and Mathematical Lecturer of Trinity College, Cambridge. 4s. 6c. 
With 32 Plates, Price £1 5S. “*An excellent text-book for schools... . Not only is the explanatory 
matter well arranged, but it combines pers icuit with brevity in a remark- 
LConTENTS : able degree. **__Guardian . , uf 


A Chemical Inquiry into the Phenomena of Human Respiration. By W. 


ancen, SS, 5A. : ida: ai s THE ELEMENTS OF STATICS AND 


On Outlying Nerve-cells in the Mammalian Spinal Cord. By C. 


SHERRINGTON, M.A., M.B., &c., Fellow of Gonville and Caius Cx Meg ge, DYNAMICS. By S. L. LONEY, M.A., Fellow of Sidney Sussex 
Cambridge. College. 

An Experimental Investigation into the Arrangement of the Excitable ™ 
Fibres of the Internal Capsule of the Bonnet Monkey (Macacus sinicus). — y = 5, i - ae 2. wen Sp ee F oN, on nal 6d. 
By Cuar.es E. Brevor, M.D., F.R.C.P., and Vicror Horstey, ’ early ready. 
B.S., F.R.S. (from the Laboratory of the Brown Institution). Complete Catalogues on Application 


On the Organization of the Fossil Plants of the Coal-M myn 5 Ont XVII. 
By Wa. C. Wittiamson, LL.D., F.R.S., Professor of Botany in the — ee —— - 
ec College, Manchester. London: C. J. CLAY & SONS, Cambridge University Press 

The Nitrifying Process and its Specific Ferment.—Part I. By Percy F. Warehouse, Ave Maria Lane. Glasgow : 263 Argyle Street. 
FRANKLAND, Ph.D., B.Sc. (Lond.), A,R.S.M., F.1.C., Professor of | 
Chemistry in University College, Dundee, and Grace C. FRANKLAND. 

A Record of the Results obtained by Electrical Excitation of the so-called 
Motor Cortex and Internal Capsule in an Orang-Outang (Simia satyrus). 


By Cuartes E. Beevor, M.D., F.R.C.P., and Victor Horsey, B.S., 

F.R.S. (from the Laboratory of the Brown Institution.) ; | THE PRIMEVAL W ORLD OF 
Development of the Sympathetic Nervous System in Mammals. By A. M. 

Paterson, M.D., Professor of Anatomy in University College, | 

paveen Z SWITZERLAND. 
An Experimental Investigation of the Central Motor Innervation of the | 

Larynx. By Fevix Semon, M.D., F.R.C.P., and Vicror Horstey, By PROFESSOR HEE R, 

B.S., F.R.S. (from the Laboratory of the Brown Institution). 


With Geological Map and 560 Illustrations. Two Vols., 8vo, Price res. 


Of the University of Zurich, 


Sold b 
HARRISON & SONS, 45 and 46 St. Martin’s Lane, London, W.C. Edited datmmonsn S HEYWOOD, M.A, F.R.S. 
Separate Papers from the above on Sale by ——_——_—— 
TRUBNER & CO., Ladgate | Hill London, E.C. London : LONGHANS, GOSER, & CO. 





Just” Published. "With 3 104 4 Mlustrs ations. Svo, 28s. 


A TEXT-BOOK OF CHEMICAL PHYSIOLOGY AND PATHOLOGY. 


By W. D. HALLIBURTON, M.D., B.Sc., M.R.C.P., 


Professor of Physiology at King’s College, London ; Lecturer on Physiology at the L iin School of Me dicine for Women; late Assistant Professor of 
Physiology at University College, London. 


London: LONGMANS, GREEN, & CO. 
READY IN A FEW DAYS AT ALL THE LIBRARIES. 
MAJOR CASATI’S IMPORTANT WORK ON CENTRAL AFRICA. 


In 2 Vols., Medium 8vo, Cloth, Price £2 Qs, 


TEN YEARS IN EQUATORIA, ) 


AND THE RETURN WITH EMIN PASHA«A. ) 
By MAJOR GAETANO CASATI. 


The volumes will contain upwards of 180 Illustrations, mostly from Original Sketches and Fhotographs ; of these, eighty are 
Full-page Plates, artistically printed in Colour and Tint, the execution of which has been entrusted to eminent artists. 
Four important Maps have been specially prepared for the work by Mr. EDWARD STANFORD, from the Author’s Original 


Drawings. 










London: FREDERICK WARNE & CO., Bedford Street. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, FesrRvary 19. 


Rovat Society, at 4.30.—On the Sensitiveness of the Bridge Method in its 
Application to Periodic Currents : Lord Rayleigh, Sec.R.S.—On the In- 
fluence of Pressure on the Spectra of Flames ; Prof. Liveing, F.K.S.. and 
Prof. Dewar, F.R.S.—On the Focometry of Lenses and Lens-Combina- 
tions; and on a New Focometer: Prof. Silvanus Thompson.—The 
Numerical Registration of Colour ; Preliminary Note: Captain Abney, 
F.R.S 


Linnean Society, at 8.—The Dillenian Herbarium: G C, Druce.—On 
a Self-fertilizing Hermaphrodite Trout: Prof. Chas. Stewart.—Some 
Points in the Life-History and Rate of Growth in Yew Tree; Dr. John 
Lowe. 

Cugpmicat Society, at 8.—Ballot for the Election of Fellows.—On aa’ 
Diacetylpentane ; Synthesis of Limethy!-dihydroxyheptanethylene : Prof. 
Perkin and Dr. Kipping. 

Rovat INSTITUTION, at 3.—The Position of Lulli, Purcell, and Scarlatti 
in the History of the Opera(with Musical lilustrations): Prof. C. Hubert 
H Parry. 


FRIDAY, FEwsRvARY 20. 


GEOLOGICAL SociETY, at 3.—Annual General Meeting. 

SocleTY OF ARTs, at 8.—The Science of Colour: Captain Abney, C.B., 
F.R.S. 

InstiTUTION oF CiviL ENGINEERS, at 2.—Students’ Visit to the Tower 
Bridge Works, Tower Hill, E. 

Rovat InsTITUTION, at 9.—Infectious Diseases, their Nature, Cause, and 
Mode of Spread : Dr. Edward Emanuel Klein, F.R.S. 


SATURDAY, Fesrvary 21. 


GEOLOGICAL Fietp CLass, at 4.15.—The Gravel Beds of the Thames and 
ics Tributaries in relation to Ancient and Modern Civilization: Prof. H. 
G. Seeley, F.R.S. 

Rovat Se at 3.—The Forces of Cohesion: Right Hon. Lord 

.S. 


Rayleigh, F. 
SUNDAY, Feprvary 22. 


Sunpav Lecture Society, at 4.—Buckle’s Theory of Civilization; an 
Exposition and a Defence: John M. Robertson. 


MONDAY, Fesrvary 23. 
Society or Arts, at 8.—The Electric Transmission of Power : Gisbert 
Kapp. 


TUESDAY, FEeBrRuARY 24. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—Religion and Family among the 
Haidas : Rev. Charles Harrison.—The Anthropometric Laboratory in 
Dublin: Prof. D. J. Cunningham and Prof. A. C. Haddon.—Exhibition of 
the Skull and some of the Bones of the Irish Giant, Cornelius Magrath : 
Prof. D. J. Cunningham. 

[nstituTION OF CiviL ENGINEERS, at 8.—Electric Mining Machinery: 
Llewelyn B. and Claude W. Atkinson. (Discussion.)—On the Subter- 
ranean Water in the Chalk Formation of the Upper Thames, and its 
Relation to the Water Supply of London: John Thornhill Harrison. 

Roya. InstiTuTION, at 3.—The Structure and Functions of the Nervous 
ire Part I. The Spinal Cord and Ganglia: Prof. Victor Horsley, 

WEDNESDAY, Feprvary 25. 


GEOLOGICAL Society, at 8.—A Contribution to the Geology of the Southern 
Transvaal: W. H. Penning.—On the Lower Limit of the Cambrian 
Series in North-West Caernarvonshire: Miss Catherine A. Raisin. 
Communicated by Prof. T. G. Bonney, F.R.S.—On a Labyrinthodont 

_ Skull from the Kilkenny Coal-Measures : R. Lydekker. 

Society or ARTs, at 8.—Colonization and its Limitations: E. J. Raven- 
stein. 

THURSDAY, Fesrvary 26. 

Royat Society, at 4.30. 

~aeee OF ARTS, at 4.30.—The Economic Development of Siam: Robert 

20rdon. 

Rovat InstiTuTION, at 3.—The Position of Lulli, Purcell, and Scarlatti 


~ _> History of the Opera (with Musical Illustrations): Prof. C. Hubert 
. Parry. 


FRIDAY, Feprvary 27. 


PHYSICAL Society, at 5.—Proof of the Generality of Certain Formulz, pub- 

lished for a Special Case by Mr. Blakesley—Tests of a Transformer : Prof. 
W. E. Ayrton and J. F. Taylor.—Further Contributions to Dynamo- 
metry; I. H. Blakesley.—Note on Electrostatic Wattmeters: Mr. Swin- 
burne.—Interference with Alternating Currents: Prof. W. E. Ayrton and 
Dr. Sumpner. 


one or ARTs, at 4.30.—The Science of Colour : Captain Abney, C.B., 

INSTITUTION oF Civit ENGINEERS, at 7-30.—Disintegrators; Bertram 
Chatterton, 

Roya Institution, at 9-—The Art of Acting: Percy Fitzgerald. 


SATURDAY, Feprvary 28. 


“pengenees. FIELD Crass, at 4-15.—The Gravel Beds of the Thames and 
its Aributaries in relation to Ancient and Modern Civilization: Prof. H. 
A... Seeley, F.R.S. 

VAL Ins J 2 y —_ 

Rayleigh FR.” at 3.—The Forces of Cohesion: Right Hon. Lord 
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ON THE MODIFICATION 


OF 


ORGANISMS. 
DAVID SYME. 


Crown 8vo, 5s. 
** The book consists of a series of smoothly written and lucid chapters on 
the Darwinian theories.’’"—Scottish Leader 
** Mr. Syme is a writer on political subjects, much esteemed in Austral.a. 
. « His workis a vigorous criticism, not so much of Darwinism in general, 
as of some portions of Darwin's writings and reasonings.”— 7 /mes. 


London: KEGAN PAUL, TRENCH, TRUBNER, & CO., Limrrep. 


CATALOGUE (230) OF BOOKS ON THE 
MATHEMATICS, PURE and APPLIED; containing 
many Works of the OLD MATHEMATICIANS, Mathe- 
matical and Astronomical JOURNALS, OBSEKVA- 
TIONS, &c. 96 Pages. Free on Application. 

Transactions of the Royal Society of London 
from 1836 (Part 2) to 1876, as issued oe 

Proceedings of the Royal Society of London, 
Nos. 1 to 270 (1854-88) a sit an 6 100 

American Fournal of Mathematics, Vols. I. to 


XII. (1890) a ns ote ei a 12120 
Proceedings of Cambridge Philosophical Society, 

Vols. 1 to 7, Part 2 (all published) ... a 440 
Quarterly Fournal of Mathematics, Vols. 1 to 2 

(1890) 30 O00 


MACMILLAN & BOWES, Cambridge. 
NO BELLADONNA NEEDED. 


FOURNET’S 
REFRACTOMETER. 









PATENT. 


Pon OGULIST'S APPARATUS. 
PARIS, See Engineering,”” July 18, 1890. 
889. CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

Mr. A. FOURNET (Hie Zventor), 

18 Bentinck St., 
Welbeck St., W, 


(Hours 11 till 7.) 


) Consultation Fee, 5s. 
4 SPECTACLES, Steel Frames, 
y from 7s. 6d. 
Morning Post :—‘* ‘1s bad sigh 
on the increase ?’ is answered by At 
Fournet with much common sense.” 


Homeopathic Review :—“‘ lf you need to see better, yet shrink from 
glasses, read A. Fournet’s ‘ Philosophy of Sight.’ ” 
(15 Stamps, from the Author.) 


SOUTHALL BROS. & BARCLAY'S 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MED!I4, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 


PRACTICAL MICROSCOPY. 


(Makers of the Specialities referred to by Prof. Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.’’) 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers. 


Price Lists may be had on application. 





SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 
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MESSRS. MACMILLAN AND CO. 


‘S NEW AND STANDARD BOOKS. 


NEW BOOKS. 


THE BISHOP OF RIPON’S 

Next Week. New and Cheaper 

THE PERMANENT ELEMENTS 

Lectures for 1887. By the Right Rev. W 
College, Cambridge. 


OF 


BOYD CARPENTER, Bishop of Ripon, 


BAMPTON LECTURES. 

Edition, Crown 8vo, Cloth, 6s. 
RELIGION. — Being the Bampton 
Honorary Fellow of St. Catharine's 


SCOTSMAN.—“ We are certainly indebted to Dr. Boyd Carpenter for a work so broad and comprehensive.’ 


BY 


TRUTH IN TALE: Addresses chiefly to Children. 


SECOND EDITION, WITH CONSIDERABLE 


Just Ready, Crown 8vo, 


SOCIAL DISEASES AND WORSE 


Mr. Booth’s Schemes. 
NEW NOVEL BY D. 
Just Ready, 2 


HE FELL AMONG THIEVES. 


CHRISTIE 
Vols. 


By D. 


THE SAME 


With a Preface and (reprinted) Introductory Essay, 


AUTHOR. 


Crown 8vo, Cloth, 4s. 6d. 


ADDITIONS. 
Paper Covers, Is. net. 
REMEDIES. Letters to the Z7vmes on 
By T. H. HUXLEY, F.R.S. 
MURRAY AND H. HERMAN, 
Crown 8vo, Cloth, 12s. 


CuristigE Murray and Henry Herman, 


POPULAR NOVELS BY D. CHRISTIE MURRAY. 
Crown 8vo, Cloth, 3s. 6d. each. 


AUNT RACHEL. 
JOHN VALE’S GUARDIAN. 
NEW VOLUMES OF MACMILLAN’S 


SCHWARTZ. 
THE WEAKER VESSEL. 
THREE-AND-SIXPENNY SERIES. 


Crown 8vo, 3s. 6a. each. 


BY MRS. OLIPHANT. 
KIRSTEEN. By Mrs. OLIPHANT. 


SCOTSMAN.—‘ One of the most powerful stories Mrs. 
Oliphant has ever written.” 


BY HENRY JAMES. 
A TRAGIC MUSE. By HENrRy James. 


PALL MALL GAZETTE.—* The book itself is extremely 
clever.” 


SOME STANDARD BOOKS ON GEOLOGY AND PHYSIOGRAPHY. 


THE RUDIMENTS OF PHYSICAL GEOGRA- 
PHY FOR THE USE OF INDIAN SCHOOLS; with a Glossary 
of Technical Terms employed. By H. F. BLANFORD, F.G.S. Illus- 





trated. Crown 8vo. 2s, 6d. 

A POPULAR TREATISE ON THE WINDS. 
Comprising the General Motions of the Atmosphere, Monsoons, Cy 
clones, Tornadoes, Waterspouts, Hailstorms, Xc. By WILLIA) Ml 
FERREL, M.A., Member of the American National Academy of 
Sciences, 8vo. 18s. 

PHYSICS OF THE EARTH’S CRUST. By the 
Rev. OSMOND FISHER, M.A., F.G.S., Hon. Fellow of King’s | 


College, London. Second Edition, Altered and Enlarged. 8vo. 12s. 

OUTLINES OF PHYSIOGRAPHY—THE MOVE- | 
MENTS OF THE EARTH. By J. NORMAN LOCKYER, 
F.R.S., Examiner in Physiography for the Science and Art Depart- 
ment. Illustrated. Crown 8vo. Sewed, 1s. 

A TREATISE ON ORE DEPOSITS. ByJ. ArtuHuR | 
PHILLIPS, F.R.S. Ulustrated. 8vo. 25s. 

MICROSCOPICAL PHYSIOGRAPHY OF THE | 
ROCK-MAKING MINERALS: An Aid to the Microscopical | 
Study of Rocks, By H. ROSENBUSCH. Translated and 
Abridged by Joseru P. Ippincs. Illustrated. 8vo. 245. 


PRIMER OF PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, LL.D., F.R.S., Director-General of th 
a Survey pod Great Britain and Ireland. _ Illustrated, with 

uestions. 18mo. 

ELEMENT ARY ‘LESSONS IN PHYSICAL GEO- 
GRAPHY. By the same Author. Illustrated. Feap. 8vo. 4s, 6¢ 
QUESTIONS ON THE SAME. rs. 6d. 

PRIMER OF GRAIG. By the same Author 
Illustrated. 18mo 

CLASS-BOOK | OF GEOLOGY. 
Author. Illustrated. New and Cheaper Edition. 

| TEXT-BOOK OF GEOLOGY. 
a. bo age rag ae Edition, Seveuth Thousand, Revised 

| OUTLINES OF FIELD GEOLOGY. By the 
same Author. Illustrated. Extra Fcap. 8vo. 3s. 6 

THE SCENERY AND GEOLOGY. ‘OF SCOT 
LAND, viewed in connection with its Physical Geology. By th 
same Author. Illustrated. Crown 8vo, 12s. 6d. 


PHYSIOGRAPHY. An Introduction to the Stud) 


By the same 
Crown 8vo. 45. & 


By the same 


MACMILLAN AND CO., LONDON. 


BOILING WATER | OR MILK. 


EPPS’ Ss 


CRATEFUL—COMFORTINC. 


COCOA 


BREAKFAST OR SUPPER. 




















HOLLOWAY'S OINTMENT |ipaeataae 





For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 











of Nature. By T. H. HUXLEY, F.R.S. Illustrated. New ai 

Cheaper Edition. Crown 8vo. 6s. 
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Excellent Copies of the actual, natural Handwriting, al 
of Drawings, Music, even of elaborate Sketches, ee 
——, Pians (up to Double-Elephant size), Shorthand, # 
ype-Writing, are easily, quickly, and cheaply produced by th 


AUTOCOPYIST| 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &. 
AUTOCOPYIST DEPT. (A.£.T.Cs., La.), 
London Wall, London, and 52 Princess Street, Manchester. 
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MESSRS. MACMILLAN & CO.’S NEW AND RECENT BOOKS. 


NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Ready Next Week. Crown 8vo, Cloth, 6s. 


OUTLINES OF PSYCHOLOGY. By Dr. Haratp Ho6rrpine, Professor at the 


University of Copenhagen. Translated by M. E. LOWNDEs, 








*.* This book is regarded by competent authorities as one of the best psychological text-books in existence, and it has for some time past been 
recommended on the list of books to be read for the Moral Science Tripos at Cambridge. The translator has been permitted to refer in some points of 
difficulty to Prof. Croom Robertson and Dr. James Ward. 

BY PROF. W. JAMES. 
Two Vols., 8vo, 25s. net. 

THE PRINCIPLES OF PSYCHOLOGY. By Wittiam James, Professor of 
Psychology in Harvard University. 

7]MES :—*‘ An important and in some respects a novel contribution to the literature of philosophical speculation.”’ 

MANCHESTER GUARDIAN :—“‘A considerable work, with which every philosopher and student of mental science 
will have to reckon, and which, notwithstanding its bulk, will find many readers outside the ranks of specialists.” 
Books III. and IV. separately, Globe 8vo, Cloth, 2s. 

Preyer , — mT C ~ ~ : . 

A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs. 
together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A,, and F. H. 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. Globe 8vo 

Book I., 1s.; Books I. and II., 1s. 6¢.; Books I.-IV. 3s.; Books III.-VI., 3s. ; Books V., VI., and XI, 2s. 6. ; 

Books I.—-VI. and XI., 4s. 6¢. ; Book XI., 1s. 





Just Published, Crown 8vo, 7s. 6d. Just Published, Fcap. 8vo, Cloth, 5s. 6d. 
GEOMETRY OF POSITION. By Roserr H. ELEMENTARY APPLIED MECHANICS. By 
GRAHAM, Author of “Graphic and Analytical Statics.” JAMES H. COTTERILL, F.R.S., Professor of Applied 
Illustrated. Mechanics in the Royal Naval College, Greenwich, Author 
Though the importance of the subject in the education of engineers is of * Applied Mechanics,” and j. H. SLADE. 
cing recognized in this country, as yet there has been no text-b aah for the The present volume consists in great measure of selections from the 
guidance of students. This want Mir. Graham has endeavoured tosupply. | matter contained in the larger treatise on the same subject, of which it may 


therefore ina —— sense be described as an abridged edition, and may 
serve as an introduction to meet the wants of junior students and others 
Just Published, Globe 8vo, 6s. ‘ patent tag the study ot pron ering. ae sete 
MIXED METALS OR METALLIC ALLOYS. | NEW EDITION OF PROF. THORPE’S “CHEMICAL 
By ARTHUR H. HIORNS, Principal of the School of PROBLEMS.” 
Metallurgy, Birmingham and Midland Institute. Just Published, Fcap. 8vo, Cloth, 2s. 


ancien eniel A SERIES OF CHEMICAL PROBLEMS. With 
— 7 ‘ i 7 ci ae aeons ey. or use in Colleges and Schools. y TS. 
RAL STAL. METALLURGY AND ASSAYING. THORPE, B.Sc. (Vic.), Ph.D., F.R.S. Revised and 
ME aa 6 68 CCC wh Enlarged by W. Tare, Assoc.N.S.S. (Honours), F.C.S. 
: With Preface by Sir H. E. Roscog, B.A., Ph.D., F.R.S., 
A TEXT-BOOK OF ELEMENTARY METAL- M.P. New Edition. 

LURGY FOR THE USE OF STUDENTS. Globe 8vo, 4s. *,* This edition hasbeen revised and enlarged and carefully brought 
up to date under Prof. Thorpe’s supervision by his Assistant at Sout 

IRON AND STEEL MANUFACTURE. A Text- | A@#sington, Mr. W. Tate, ¥C.S. 





book for Beginners. Illustrated. Globe 8vo, 3s. 6d. Immediately, 8vo, Cloth. 


A COMPLETE TREATISE ON INORGANIC 
AND ORGANIC CHEMISTRY. By Sir HENRY E. 


Just Published, 8vo, 145. 


THE ELEMENTARY PART OF A TREATISE ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, 
ON THE DYNAMICS OF A SYSTEM OF RIGID F.R.S. 
BODIES. Being Part I. of a Treatise on the whole Sub- THE THIRD PART OF VOL, III. New and Revised 
—, bre ee Examples. By E. J. ROUTH, Edition. 
sc.D., LL.D., F.R.S., Hon. Fellow of Peterhouse, Cam- 7 = > CHEMISTRY TUR PRO. 
Sie asic Salta Rr Com, | Vor, 1-—THE CHEMISTRY OF THE HYDRO 
, ; aVO, ’ zAl a 
e. ant, en ane ingen MISTRY. Six Parts. Part III. New and thoroughly 
« Part Il. ADVANCED, 8vo, 14s., is still on hand. Revised Edition. 


PROF. OSTWALD’S NEW WORK ON PHYSICAL AND THEORETICAL CHEMISTRY. 
emy 8vo, Ios. net. 


ae a TID - D 2 = 
OUTLINES OF GENERAL CHEMISTRY. By WILHELM Ostwa_p, Professor 


. Chemistry in the University of Leipzig. Translated with the Author’s sanction, by JAMES WALKER, D.Sc., Ph.D., 
, “sistant in the Chemical Department, University of Edinburgh. 
Chemi . d ard ts designed to meet the requirements of the student who, while not intending to devote himself to the detailed study of General 
; emistry, still wishes to follow intelligently the progress recently made in this important branch of science. The book has already established itself in 
rer a; “ the standard text-book on the subject. : ‘ 
P “e . . . . . . . *.* 
ns as ing One of the most important features of this treatise is the prominence it gives to the exposition of what 
CADE + the epoch-making theories of solution and electrolytic dissociation, due respectively to Van’t Hoff and Arrhenius.” 
AC; MY:—* All these subjects are handled with masterly clearness. The book, moreover, is written in an interesting 


ye tg we are sure that it will prove an attractive and valuable addition to the library of all students and teachers of 


BY PROF. IRA REMSEN. 
> 8vo, 16s. 
A TEXT-BOOK OF INORGANIC CHEMISTRY. By Ira Remsen, Professor 
of Chemistry in the Johns Hopkins University, U.S.A. 
MACMILLAN AND CO., LONDON. 
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2-MAN TO 200 H.P. 
with Slides. 
PLEASE WRITE FOR LIST. 
CROSSLEY BROS, 





“OTTO” 
GAS-EN GIN E. 
34,000 SOLD. 
Represents New 3 H.P. Vertical fitted 
Lighting, Pumping, Chaf-cutting, &c. 
Openshaw, Manchester. 


with Tube Ignition, entirely dispensing 
Hundreds of References on Application 


to users of our 


CROSSLEY’S 





WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 


17 9 99 5 10 °o 
610 oO 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAKE, 


56 CHARING CROSS ROAD, W.C. 


ESTABLISHED 83s. 99 HATTON GARDEN, 
' j 4 ; London, E.C. 


MANUFACTURE OPTICAL LANTERNS, &c. . OPTIMUS ¥ 


































wath Lasoo jo ofl ENLARGING APPARATUS. 
Cf ge me Patent Quick Acting Rack Adjustment. 
definition, being a supe- This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
rior Achromatic Photo- by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wick s, giving 
graphic Combination, brilliant illumination. Compound Condensers. 
with Rack and Pinion, If with Russian Iron 
Compound Condenser CoNnDENSER. } instead of Mahogany 
of 4 in. diameter, 3-wick s. d. | . Body. s. @. 
Refulgent Lamp. s5-in., no front lens ... .. 1000 s-in.,nolens .. 75 0 
-s Z 5-in., with ,, ——— = : S-in., and ,, «x. = : 
_ & in. “ eco ose 6-in., ee ose 
Japanned Metal, completein Box «- 110 0 | Gin with eh 1510 | Gin,and’, .. 1153 
Mahogany outside body ovo a» &©8 @ | 7-in., no a o 7-in.,no 4, - 1100 
Mahogany outside body, Panelled q-in., with ,, q-in., and ,, «. 1379 
25 9s | 8-in., 55 . on w ee 8-in.,no ,, +. 1600 
Door, Brass Stages, and Sliding | on ’ ’ "990 0 oie. "960 0 
Tubes we wee ome me BO | soins | wee owe 3600 | ro-in., 5, 4, vee 2850 
Russian Iron Body, Brass Sliding Tube 2 56 O | 32-in., ,, se os wee a. A cas. ac ore e 








Printed by Ricuarp CLay anv Sons, LimirTep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
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~— & Scientist's Biunial Lantern, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


[PRICE 15 CENTS. 


{All Rights are Reserved. 


Sir Wn. Thomson's 


PORTABLE 
ELECTROMETER. 


NALDER BROS. & 60., 
SCIENTIFIC 
INSTRUMENT MAKERS, 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 








TELEPHONE No. 6770. 





THE NEW WEBSTER. | 


An entirely New Edition, thoroughly Revised, considerably 
Enlarged, and Reset in new type. 










RDEY, : oo 
“ ca ae = 
o oe. = 
= WEBSTER’S S 

a INTERNATIONAL = | 

5 adjunel = DICTIONARY = | 
io) 








Cloth, £1 115s. 6d. ; Half Russia, £2 5s. ; Calf, £2 8s. 
WEBSTER is the Standard in our Postal Telegraph | 
Department. 


WEBSTER is the Standard in the U.S. Government | 
Printing Office. 
| 







The “Quarterly Review” said of the last edition:— 
Certainly the best practical dictionary extant.” | 
Prospectus and Specimen Pages on Application. 


| 
London: G. BELL & SONS, and all Booksellers, | 












Photographic 





TELEGRAPHIC ADDRESS: SECOHM, LONDON. 


NEGRETTI & ZAMBRA'S 


SPECTACLES. 


WITH FINEST BRAZILIAN PEBBLES, 
OR THE PUREST GLASS. 


Carefully adapted to any sight, a Register of which is kept for 
future reference. 





NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT E.C. 
Branches: 45 CORNHILL; 122 REGENT STREET. 
Studio—CRYSTAL PALACE, Sydenham. 


Telegraphic Address—‘' NeGretti, Lonpon.”’ 


TRLEPHONE No. 6583. 
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BRITISH MUSEUM. 


The Reading -Room will be CLOSED from MONDAY, March 2, to 
THURSDAY, March 5, inclusive ; and the Newspaper Room from MON 
DAY, March 2 to SATURDAY, March 7, inclusive. 

E. MAUNDE THOMPSON, 


British Museum, February 23, 1891. -rincipal Librarian. 








GRESHAM COLLEGE. 


An Introductory Course of Lectures on THE SCOPE AND CONCEPTS 

OF MODERN SCIENCE will be given by KARL PEARSON, M.A., 
Gresham Professor of Geometry, on ry following di ays: —Tuesday, March 3, 
‘©The Method and Scope of Science”; Wedne 7, March 4, ‘* Scientific 
Law ard Sx ientific F act’ t e Concepts « of Science ’’ 






; Thursday, March 5, 
Friday, March 6, ‘* The C lassification of the Sciences. 
The Lectures are free to the Public, and commence at 6 p.m. 


ROYAL. INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


Prof. C. MEYMOTT TIDY, M.B., F.C.S., will, on THURSDAY next, 
MARCH s. at Three o’Clock, begin a Course ‘of Three Lectures on 
** Modern Chemistry in Relation to Sanitation.” 


Subscription to this Course, Half-a-Guinea; to all the Courses in the 


Season, Two Guineas 


UNIVERSITY COLLEGE, LONDON. 


The General Course of Lectures and Practical Instruction in Botany, by 








Prof. F W. OLIVER, commences ne RIL 14. The Lectures (50) are 
4 laily, except Saturdays, at 9 a. 
The Practic al Classes (30) meet three days a week (Mornings or After- 
noons). The Course is arranged to meet the requirements of the Lond. 
Univ. Prelim. and Int. Science Examinations, commencing in JULY. The 





Course is open to all Students, whether taking other Classes at the College 
or not. 
For further information apply to 
J. M. HORSBURGH, M.A., Secretary. 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


A SCHOLARSHIP of £150 per Annum, open to those who have 
Students for Three Years at this College will be = fil led up &: arly in MAY. 

The successful Candidate will have to devote himself to Re search i in either 
Physics, Chemistry, or Engineering during the tenure of his Scholarship. 
Particulars may be had at the SEcRETARY’s Office. 


‘SUNDAY LECTURE SOCIETY, 

AT 
GEORGE’S HALL, LANGHAM PLACE, 
On SUNDAYS, commencing each Afternoon at FOUR o’Clock precisely. 


MARCH 1.—Miss AMELIA B. EDWARDS, on “The Literature and 
Religion of the Ancient Egyptians.” (With Oxy-hydrogen Lantern Illus- 
trations.) 


been 








ST. 


; NEW SOUTH WALES. 
UNIVERSITY OF SYDNEY. 
PHYSICAL GEOGRAPHY. 


qualified to fill the above-named 


CHAIR OF GEOLOGY AND 


Applications are invited from Gentlemen 
Chair in the University of Sydney. 





The subjects of instruction attached to the Chair are Geology, Physical 
Geogra hy, Mi ineralogy, and Palzontology. 

The Salary will be at u 1e rate of £900 per annum, with three ¢ quennial 
increments of £10 » each. £100 will be allowed for passage expenses to 
Sydney. 

Further particulars may be obtained to m the Agent-General for New w 
South Wales, « ) Victoria Street , 5.W., to whom Applications, stating Candi 
date’s age, and qualifications, and acc ommaaied by satisfactory references, 





should be sent in not later than March 21, 1891. 
SAUL SAMUEL, 
Agent-General for New South Wales. 
London, S.W.., 
» 1891. 


) Victoria Street, 
February 18 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITIORN to 


THOMAS BOLTON, 62 BALSALL HEATH Roap, 





BIRMINGHAM, 

| - s 

| Who last week sent to his -_ yscribers the rotifer, Rhinops vitrea, with 
sketch and de ion. He » sent cut Cristatella mucedo, Paludicella 
Ehrenbergi, Bruchionus —_ Canthocamptus minutus; also Amoeba, 


Hydra, Vorticella, Crayfien, Dog-Fish, Amphioxus, and other Specimens 
for Biological Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for 105. 6d. 


Portfolio of Drawings, Eleven Fast, 1s. each. 


| ————————— 


F. +H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
| of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate 





glass} and Micro- 








covers of all required sizes; Slide- boxes ; abels; G slass- topped Boxes ; 
Card Trays; H: ammers ; Chisels ; Collecting Bags and Hammer Straps; 
Cabinets ; B lowpipe Apparatus ; ond me ‘pri ced §S imens of Rocks, 
Minerals, »ssils, Shells, and Birds’ E ggs for selec Collections to 
order. ‘The new 12s. 6d. and 25s. Collections for agricultural students, 


farmers, land prospectors, and others, as supplied to the RovaL AGricut- 


TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron. Nickel, and Cobalt. from’ Norway and Australia, 


and small specimens of Queensland Opal and cut New Zealand Jade 





MICRO-PETROLOGY. 


Rock Sections for the Microscope, of speci al value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite. Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony ; Pikrite 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


| 1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 


CaTaLoGues Post FREE. 


THOMAS D. RUSSELL, 


_ 7? NEWGATE STREET, LONDON, E.C. 


‘MINERALOGY AND GEOLOGY. 


Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 


Aso, E1GHT OTHER First Crass Prize MEDALS. 








Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN. 








| 
| 
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WILLIAM BANKS, ___ TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 

OPTICIAN, | TERN, Seg np ¢ a? te 0 Esq., Prof. .—rn New Triple 

constructed for Mavpen, Esq., this season. New Oxyhydrogen 

Astronomical Telescopes, Equatorial Mountings, Microscope. Grand Results. ey Triple, Prize Medal, Highset Aweed. 


in locks, and all Reauisites. | Supplied tothe Royal Polytechnic Institution Dr. H. GRaTTAN GUINNESS, 
Collimators, Drivi J m4 : q | &c. Patent Pamphagos Lantern Science Lecture ~~ Novelties Cheapest 





SCIENCE DEPOT: | and Best. Elaborately Illustrated Catalogue. 300 Pages, 1s. ; Postage, sd. 
22 CORPORATION STREET, BOLTON. Smaller do.,6¢. Pamphlets Free. HUGHES, Specia ist, Brewster House, 
3 ’ | Mortimer Road, Kingsland, N, 





Excellent Copies of the actual, Dp oe ay ot oe aed 
f Drawings, Music, e f elaborate Sketches, Pro- P P 
’ gremmes *Pians (up to + Double- Elephant size), Shorthand, and New and Interesting Species of Shells from Borneo, 


FF pe- -Writing, are easily, quickly, and cheaply produced by the Lake Tanganyika, Philippine Islands, &e. 
' 0 F 0 Y 7 te i | COLLECTIONS PURCHASED. SPECIMENS EXCHANGED. 
} Manufacturer of GLASS-TOPPED BOXES, &c. 
Very fluid ink, used with ordinary pen and paper. Auto-Circulars Foreign Correspondence Invited. 


resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), HUGH FULTON, Dealer in Recent Shells, 















London Wall, London, and 52 Princess Street, Manchester. 89 Futnam Roap, Lonpon, S.W. 
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ESTABLISHED 1852, . 99 HATTON GARDEN, 
RAYM ENT, London, E.C, 





be ” 
pont tos, Mt aleas. LANTERNS, &c. OPTIMUS 
Each Lantern is. eff ENLARGING APPARATUS. 
cient bi 
. <. ooo Patent Quick Acting Rack Adjustment. 
definition, being a supe- This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
rior Achromatic Photo- by Rack and Pinion. The Lantern is fitted with powerful Refulgent ‘Lamp, with 3 wicks, giving 
graphic Combination, brilliant illumination. Compound Condensers. 
with Rack and Pinion, If with Russian Iron 
Compound Condenser CONDENSER. instead of Mahogany 
= of 4 in. diameter, 3-wick s d. . Body. ‘.& 
Refulgent Lamp. s-in., no frontlens... .. 1000 s-in.,nolens .. 75 0 
5-in., with ,, oo oe Bar 0 s-in., and ,, «. 102 6 
' ; £3. d. 6-in., no oh oe 6-in.,no ,, - 876 
Japanned Metal, complete in Box 110 © 6in., with * ... wa. 1510 6-in., and ,,  »» 115 3 
Mahogany outside body dai ani a & 7-in., no ne vee ae «2155 0 7-in., MO 4, .. 110 0 
Mahogany outside body, Panelled 7-in., with —,, oo w Bee q-in., and 5, + HY 
Door, Brass Stages, and Sliding 8 ” ” ote ae = — w = ae 
hanna - 420 1° et er 
Russian Tron Body, Brass Sliding Tube 2 5B O 12-in.. 4, 6800 | 12-in.,., 5 ~~ 4500 














WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates 
WITH 15-INCH PLATES, £4 10 © 
nd 99 29 5 10 0 

610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @& PEAB, 


56 CHARING CROSS ROAD, W.C. 
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EDWARD STANFORD’S NEW PUBLICATIONS. 


Now Ready, Second Edition, Price £3 3s. net 
CHARTS ofthe CONSTELLATIONS, from 


the North Pole to between 35 rx 40 Degrees of South Declination. By 
ARTHUR COTTAM, F-.R.A.S. 


Thirty-six Charts (each 30 X 22 inches), printed on Drawing-paper, so that 
observers can make additions at any time. They can be supplied, folded in 
half, ina Portfolio, or flat if preferred. Detailed Prospectus on application. 

‘ Surely this is the very luxury of stellar cartography, for from the days 
of Bayer downwards, nothing has appeared comparable with the splendid 
series of charts now before us for the special purpose for which they are in- 
tended. -_No astronomic al library or observé utory of any pretensions can 
afford to be without it.”—£ nglish Mechani 


Also, Just Published, Price One Guinea. 
CHARTS OF THE CONSTELLATIONS. 
By ARTHUR COTTAM, F.RA.S. Popular Edition on a Reduced 


Scale, with three additional Key Maps a an Introduction and N 


Notes 
Bound asan Atlas. Half-roan; Size, 15 »2 inches. 


Just Published, New Edition, Revised. 


STANFORD’S LIBRARY MAP OF LON- 


DON AND ITS SUBURBS. On 24 Sheets. Size, 65 inches by 76; 
Scale, 6 inches to 1 mile. 
Prices :—Plain Sheets in Portfolio, 21s.; Coloured, 31s. 6a@. ; Coloured and 


Varnished, 55s. ; 


Mounted to fold in Morocco Case, or on Roller, on Cray 
Ry 


- 7os. ; on Spring Roller, 1055. 
Each Sheet is also sold ay ar ey price 1 
Detailed Prospectus, with Index Map, &c., 


From the 7in January 27, 1891 :—‘‘ Mr. Stanford has just brought out 
a new edition of his well-known Library -M: ap of London and its Sul burbs in 
twenty-four sheets. The map is on the seale of six inches to the mile, a 
scale sufficiently large to show every feature of interest, almost every house 
rhere is probably no other map of London at all comparable to it, not even 
the Ordnance Survey M tps which i is w fully behind date. Since 1887, when 
the last edition was issued, many changes have taken place in the heart of 


plain ; or 1s. 6¢. Coloured. 
sent free on application. 





London, and many miles of new streets spread all over the suburbs. ‘The 
features could only be recorded by means of a special survey, and it is 
creditable to Mr. Stanford’s enterprise that he has not hesitated to undertake 
the work. The result is a complete plan of London in n iin ute detail from 
beyond Finsbury on the north to Mitcham on the south, and from Greenwich 
on the east to Fulham on the west Vhe execution is all that could be 
desired. We understand that the sheets are sold separately.’ 


London : 


EDWARD STANFORD, 26 and 27 


Royal 8vo, Cloth, Price 21s. net. 


STUDIES IN STATISTICS, Social, Politi- 
cal, and Medical. By GEORGE BLUNDELL LONGSTAFF, M.A, 
M.B., Cert. Preventive Medicine, Oxon., F.R.C.P,, &c. With 29 
Maps and Diagrams. 

** A volume which no serious student of social phenomena can afford to 
neglect.”’—7imes. 


The AUTOBIOGRAPHY of the EA2TH: 
a Popular Account of Geological History. By Rev. H N. HUTCH- 
INSON, B.A., F.G.S. With 27 Illustrations, Crown 8vo, Cloth, Price 

“We heave rarely met with a popular work on geology or natural history 
so crowded with information as Mr. Hutchinson's little volume now before 
us. In less than 300 pages of large type, all the leading features of the 

* geologi ica al record’ are passed in review, with special refe pore to the mode 

of reasoning by which the various facts and inferences are established 

Some of the sections, indeed, such as those relating to the nebular theory 

and the nature of geolog ical agents, are seldom found more concisely ai 

ranged even in the pages of an examination ‘ cram-book.” ”"—Natur 


THROUGH MAGIC GLASSES, and other 
Lectures. A Sequel to ‘‘ The Fairyland of Sc ience.” By ARABELLA 
B. BUCKLEY (Mrs. Fisher). Crown 8vo, Cloth Extra, with nearly 
100 Illustrations, 6s.; Bound in Calf E xtfa, IIs. 
** A better book could scarcely be placed in the hands of an intelligent boy 
or girl.” —.VJanchester Examiner. 


A SHORT GEOGRAPHY OF ASIA, for 
the use of Candidates at the Cambridge Local and other Ex umi Nations 


By the late KEITH JOHNSTON, F.R.G.S. Edited by E. G. R AVE) 
strin, F.R.G.S. Reprinted from the Fifth and Revised E ditio yn 


Keith a J »hnste n’s * Scho | Physical and Descriptive Geography.” 1 
Pages, Crown 8vo, Cloth, with Coloured Map, Price 2s. 
Also to be had, by the same Authors. 


A SHORT GEOGRAPHY OF AFRICA. 
with Map, 1s. 

A SHORT GEOGRAPHY OF EUROPE. 
with Map, 2 


INTERSTELLAR AETHER. By ALrrep 
SENIOR MERRY. by Post, 1s. 1d. 
Cockspur Street, Charing Cross, S.W. 


i 
48 Pages, 


108 Pages, 


Demy 8vo, Wrapper, 15. ; 





R. FRIEDLAZANDER UND SOHN, 


Berlin, N.W., 


Carlstrasse II. 
Just Published 
Dr. M. BLANCKENHORN. 
GRUNDZUGE DER GEOLOGIE UND 
PHYSIKALISCHEN GEOGRAPHIE 
VON NORD-SYRIEN. 
(GEOLOGY AND PHYSICAL GEOGRAPHY OF NORTHERN 
SYRIA.) 
102 Pages in Royal Quarto, with 2 Maps in Royal Folio (1: 
showing the Or graphic ‘and Geognostic 


of which is Coloured, and 10 Wo deuts. 
Price £1 16s., Postage 


soo, 10» 
Features of Northern Syria). on 


included. 


MAP OF NORTHERN SYRIA. 
Size, 54 X 90,000, with Letterpress (in the German Lan 
Price 
This Geographical Map (which is a reprint 
above) is the only exact Mz ap in existence 


intended for 7 raz 


76 cm., I 3 5< guage). 


from the work me sntioned 
of this region. It is especially 


CATALOGUE (230) OF BOOKS ON THE 
MATHEMATICS, PURE and APPLIED; containing 
many Works of the OLD MATHEMATICIANS, Mathe- 


matical and Astronomical JOURNALS, OBSERVA- 
TIONS, &c. 96 Pages. Free on Application. 


Transactions of the Royal Society of London 


from 1836 (Part 2) to 1876, as issued ies £30 00 
Proceedings of the Royal Society of London, 

Nos. 1 to 270 (1854-88) on 6 100 
American Fournal of Mathematics, V Tols. I. to 

XII. (1890)... 12120 
Proceedings of C ‘ambridge Philosophical Society, 

Vols. 1 to 7, Part 2 (all published) . 4 40 
Quarterly Fournal of Mathematics, V ols, 1 to 24 

(1890) ‘ 30 OO 


M ACMILLAN & BOW ES, Costeiien. 


SWAN SONNENSCHEIN & CO. 
INTRODUCTORY SCIENCE TEXT-BOOKS. 

INTRODUCTIONS TO THE STUDY OF Ph.D 

1.D., 


PETROLOGY. By F. H. Harcun, 


F.G.S., of the Geological Survey. With 43 Illustrations. 3s. 6d. 
** A model of w hat at a stud lent’s te xt- book should be;. . . it is clear, con 
cise, and yet full.’ terary Wi ‘ 
‘Well illustrated, and can be recommend ed as a trustwe orthy guide t 
stuc lents of mineralogy at large.’’—G/as 





- wi rk which will be welcomed by every s student of geology.” —./id/an 





2. “BOTANY. By Epwarp AVELING, D.Sc. 
Fellow of University College, London, With 271 Illustrations. 45. 6d. 
Als aay. 
“ Very helpful to all who are entering on a study of botany. It is clear, 
concise, and comprehensive.” — .J/anchester Examiner. 
3- PHONETICS. By Laura SoaMEs. Ww ith a 
Preface by DorOTHEA BEALE. 6s. ort 


By P vel R. 
[/n preparation. 
5- ETHICS. By Prof. Gizycki and Dr. Stanton 
COIT. 4s. 6d. [This day. 
** A thoroughly prac tical and common-sense work on morals. The book 
is addressed to ordinary humanity.”—/ournal of Educat 
* Deserves warm welcome.” —J/ind, 
“* Will stimulate thought. Admirably arranged.’ 


4. POLITICAL ECONOMY. 


T. ELY. 


on. 


’—Spectator. 


PETROGRAPHICAL TABLES: an Aid to 

the Microscopical Determination of Rock-forming Minerals. By Prof. 

H ROSE NBUSCH. Edited by Dr. F. H. Hatcu. 4to, Limp Cloth, 
«Sy ip D lies a long-felt want.” —Nature. 


BRITISH FERNS, and where FOUND. 
By E. J. LOWE. Cloth, 1s. (Young Collector Series.) 

‘Will be found very useful, and is well illustrated with woodcuts.’ 
Saturday Reviex 

** An exhaustive list of the ferns to be found in this cx untry, with a suffi- 
cient description of each to enable the student to identify it.’’—/ost 

SWAN SONNENSCHEIN & CO., LONDON. 

OSTEOLOGICAL SPECIMENS, 

MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 

Price List, Three Stamps. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, Fesrvary 26. 


Rovat Society, at 4.30.—Croonian Lecture—On the Mammalian Nervous 
System, its Functions and their Localization determined by an Electrical 
Method: F. Gotch and Prof. Victor Horsley, F.R.S. 

Society OF ARTS, at 4 30.—The Economic Development of Siam: Robert 
Gordon. 

Rovat INSTITUTION, at 3.—The Position of Lulli, 
in the History of the Opera (with Musical Illustr ations): 
H. Parry. 


Purcell, and Scarlatti 
Prof. C. Hubert 


FRIDAY, Fepsrvary 27. 


PHYSICAL Society, at 5.—Proof of the Generality of Certain Formulz, pub- 
ned for a Special Case by Mr. Blakesley—Tests of a Transformer : Prof. 
a and J. F. Taylor.—Further Contributions to Dynamo- 
H. Blakesley.— Note on Electrostatic Wattmeters: Mr. Swin- 
urne tana with Alternating Currents: Pref. W. E. Ayrton and 
Dr. Sumpner. 
SOUIETY OF ARTS, at 4.3 


o.—The Science of Colour: Captain Abney, C.B., 


I RS Ss. ; 
In:tITUTION OF CIvIL ENGINEERS, at 7.30.—Disintegrators; Bertram 
Chatterton. 


Rovat INSTITUTION, at 9.—The Art of Acting: Percy Fitzgerald. 


SATURDAY, Fesrvary 28. 
MLOGICAL F1ieLp CLass, at 4.15.—The Gravel Beds of the Thames and 
Tributaries = relation to Ancient and Modern Civilization: Prof. H. 
G Seeley, F.R 

——* Fietp Cus 5 (at Leyton). at 6.30.—A Day on the Crouch River: 
dw: urd A. Fitch. - ~iiene on a Female Specimen of the Common Ro 
alan ptera musc ulus) lately stranded near Burnham, with Remarks on 
»p iz (Finner Whales): Walter Crouch.—Notes on the late 
rost : J. French.—The Cryptogamic Flora of Kelvedon and 
compiled from the Collections and Notes made 

Century by the late E Marquand. 





i: ulfa G. Varenne: E. D 


Ni 
during 





RovAL seg a at 3.—The Forces of Cohesion: Right Hon. Lord 
R ayleig h, F. 

SUNDAY, Marcu t. 

SUNDAY Ne rurE Society, at’ 4.—The Literature and Religion of the 
Ancie gyptians (with Oxy-hydrogen Lantern Illustrations): Miss 
Ame lia B Edwards. 

MONDAY, Marcu 2. 
Society or Arts, at 8.—The Electric Gisbert 


Transmission of Power: 
Kapp ‘ 
InstiTuTION OF CiviL. ENGINEERS, at 2.—Students’ Visit to the Loco- 
notive and Carriage Works of the Great Eastern Railway, at Stratford. 
Rovat INsTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, Marcu 3. 
Zootocicat Society, at 8.30.—On a Collection of Small Mammalia made 
y Mr. F. J. Jackson in Eastern Central Africa; O. Thomas.—On the 
Butterflies collected by Mr. F. J. Jackson during his Recent Expedition 
i E astern Central Africa: Miss E. Sharpe. —On the Comparative Osteo- 
gy of the United States Columbide: Dr R. W. Shufel it, C.M.Z.S. 

InsTrTuTION oF Crvit ENGINEERS. at 8.—Ballot for Members.—On the Sub- 
terranean Water in the Chalk Formation of the U pper Thames, and its 
Relatic on to the Supply of London: J. Thornhill Harrison. At 9.—Re- 

ception by the President and Council. 
RovaL InstiTu TION, at 3.—The Structure and Functions of the Nervous 


Pra’ Part I. The Spinal Cord and Ganglia: Prof. Victor Horsley, 





WEDNESDAY, 


Society, at 7.—On Mimetic Resemblances 
Coleopterous Genera Lema and Diabrotica: 


MARCH 4. 


EN TOMOLOGICAL 


between 
Species of the 


Charles J. 






So UTY ‘OF ARTs, at 8.—Modern Flour-Milling: J. estiieiiar anit 


THURSDAY, Marvu 5. 
Rovat Sox IETY, at 4.30. 


I 


| 
| 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 
Just Published. 
SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 
OUR MORALITY AND THE MORAL QUESTION, 2s. 6d. 


| THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 


qual | 


.INNEAN Society, at 8.—A Morphological and Systematic Account of the 
cucaceous Genus urbinaria > Miss E. Barton.—On New Species of | 
i erpa, with Observations on the Position of the Genus: George 
L we —On the Genus Lerneonema, a Parasitic Crustacean : Dr. John 


Sova: ‘instirution at 3.—Modern Chemistry in Relation to Sanitation : 
Prof. C. Meymott Tidy. 


FRIDAY, Marcu 6. 


».—The Science of Colour: Captain Abney, C.B., 


SOCIETY OF ARTs, at 4.3 
F.R.S, a 
GEOoLosisTs’ ASSOCIATION, 
— INSTITUTION, at 
leming 


at 8. 
9. —Eelectro-magnetic Repulsion: Prof. J. A. 


SATURDAY, Marcu 7. 


Rovat eeprare c at 3 


Rayleigh, F.R.'S 3-—The Forces of Cohesion: Right Hon. Lord 


HOW TO WORK — THE MICROSCOPE, 100 
Plates. s. (H 
THE MICROSCOPE 1 IN MEDICINE. 86 Plates. 21s. 


BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 

ON LIFE AND ON VITAL ACTION, 5s. 

THE MYSTERY OF LIFE, 3s. 6d. 

THE ‘*‘MACHINERY” OF LIFE. 2s. 

LIFE THEORIES AND RELIGIOUS THOUGHT. §s. 6d. 
London: J. & A. CHURCHILL. 


Post Free for Six Stamps. 
A New Classified Catalogue (No. 106) of 
Important Works for Sale on 
BOTANY : 
PART I.—GEOGRAPHICAL BOTANY: 1100 Works. 


WILLIAM WESLEY 
28 ESSEX STREET, 


& SON, 
STRAND, LONDON. 





DIGEST OF MR. HERBERT SPENCER’S WORKS, 


Second Edition, 8vo, Cloth, Price 15s. 

AN EPITOME OF THE SYNTHETIC 
PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 

‘I have read portions taken at random here and there, and have found 
hess very well done.”—Mr. Spencer in Preface. 


WILLIAMS & NORGATE, London and Edinburgh. 


JOHN J. GRIFFIN & SONS, Limrren, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 


CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demorstration. 


APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


SEND FoR CATALOGUES, FREE ON APPLICATION. 


SUBSCRIPTIONS TO “NATURE,” 


ee 
Half-yearly. . . 2. . 2 
Quarterly .. . 7 
To the United States, the Continent, &c. i— 
a SS 





ean anor 


cuseee 
Halfyearly. .... . enone & 
Quarterly ... tes FF 
To India, China, and Japan : i 
Yearly Ter Reawrectvecéicnsne FH 
Halfyeaiys 222 T TILL ie 6 
Quarterly Se can BE 





CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line au. 
£ 


da, 
One Eighth Pege, or Quarter Column ... 0 18 6 
Quarter Page, or Halfa Column ..... 115 © 
Half a Page, ora Column ........ 3 3 ° 
Whole Page ... . ° 


ae 





Money Orders payable to MACMILLAN & CO. 
SrRAND, W.C, 


OFFICE: 29 BEDFORD STREET, 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS, 


NEW EDITION OF PROF. THORPE’S ‘*CHEMICAL PROBLEMS.” 
Just Published, Fceap. 8vo, Cloth, 2 


A SERIES OF CHEMICAL PROBLEMS. With Key. For use in Colleges and 





Schools. By T. E. THORPE, B.Sc. (Vic.), Ph.D., F.R.S. Revised and Enlarged by W. TATE, Assoc. N.S.S. 
(Honours), F.C.S. With Preface by Sir H. E. ROSCOE, B.A., Ph.D., F.R.S., M.P. New Edition. 
*,* This edition has been revised and enlarged and carefully brought up to date under Prof. Thorpfe's supervision by his Assistant at South Ken 


singt ton, Mr. W. Tate, F.C.S. 


EDITED BY J. SCOTT KELTIE. 
Just Ready, Crown 8vo, 10s. 6d. 


THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 
States of the Civilized atch for the year 1891. Twenty-Eighth Year of Publication. Revised after Official Returns, 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. 


MACMILLAN AND CO., LONDON. 


MACMILLAN’S MAGAZINE, 


No. 377, for MARCH, Price 1s., contains :— 


1.—COMPULSORY GREEK. _By E. A. Freeman, 6.—BUTTER-MAKING IN JUTLAND. By the Rev. ¥, 
2—THE CONTRASTS. OF ENGLISH AND FRENCH C. F, Morais. 
aren ar Se Sees SARTeUey. 7-—MY OLD DRAWING-MASTER. 


3-—HE FELL AMONG THIEVES. By D. Curistie ‘~~ mantener peices 
Murray and HENRY HERMAN. Conclusion.) 8.—THE RED MAN AND THE WHITE, By A. G 

4.—BROTHERHOODS. BRADLEY, 

5.—THE EDUCATION OF THE DEAF, By A. E.  9,—THE GREAT DISCOVERY. By H. L. Havett. 


The English Filustrated Magazine 


For MARCH, profusely Illustrated, Price 6¢., contains— 


1.—PORTRAIT OF MRS. LOUISE JOPLING-ROWE. |! 5.—CANNES FLOWERS. A. M. WAKEFIELD. 
Engraved by O. Lacour, from the Picture painted by 6.—A DAY IN KYOTO. RoperiIcK MACKENZIE. _ Illus 
é.) trated by M. G. Biot and HoKkusal. 


Sir JOHN E. MILIAIs, R.A., 1880. (/7ontispiece.) 
2.—HOSPITAL NURSING. Mrs. Hunter. Illustrated 7.—FRANK SHORT AND WILLIAM STRANG. Fre 
by HARRY FURNISss. DERICK WEDMORE. Illustrated from Etchings y 
3-—IMPRESSIONS IN CAIRO. W. Morton FULLERTON. WILLIAM STRANG, 
| 8—THE WITCH OF PRAGUE. Chapters XII.—XIV 


Illustrated by PERCY ANDERSON. 
4.—THE TRADITIONS OF THE BAYMEN EDITH 
SELLERS. 


(Continued.) F. MARION CRAWFORD. Illustrated by 
W. J. HENNEssyY. 


MACMILLAN AND CO., LONDON. 


Ae STANLEY Je 


BOILING WATER OR MILK. 





c. im E a —_ 
S S Mathematica! Instrument Manufacturer to H.M. Government, Council 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 


CRATEFUL—COMFORTINCG. of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 


A lilustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1362 for 
| Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
BREAKFAST oR SUPPER. matical Work. Silver Medal, Architects’ Exhibition, 1886. 





a, aatietaienenaiaemacaniiimeiadtiianae rg - Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 
“ NE EN ES id | HS THIS On the 1st of every Month. 
MEDICINE JOURNAL OF BOTANY, 

P . BRITISH AND FOREIGN 
Is unequalled in the Cure of all Disorders of the LIVER, Ritdie tens teen, CLS. British ey 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- ConTENTs :—Original Articles by leading Botanists.—Extracts, #n¢ 
FIER of the BLOOD; a Powerful Invigorator of the Notices of Books and Memoirs.—Articles in Journals.—Botanical News-— 

. . - Proceedings of Societies. 

System, if suffering from WEAKNESS AND DEBILITY, Price 1s. 3a. Subscription for One Year, payable in advance, 125. 
and is unequalled in Complaints incidental to Females. London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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MESSRS. MACMILLAN &CO.’S NEW BOOKS. 


SECOND EDITION, WITH CONSIDERABLE ADDITIONS. 
Just Ready, Crown 8vo, Paper Covers, Is. net. 


SOCIAL DISEASES AND WORSE REMEDIES. Letters to the Zimes on 
Mr. Booth’s Schemes. With a Preface and (reprinted) Introductory Essay, By T. H. HUXLEY, F.R.S. 
NEW PART OF MR. BUCKTON’S MONOGRAPH OF THE CICADZ. 
Now Ready, Part V., 8vo, Paper Covers, 8s. net. 
MONOGRAPH OF THE BRITISH CICADA OR TETTIGIDE. _ Illustrated 
by more than Four Hundred Coloured Drawings, by GEORGE BOWDLER BUCKTON, F.R.S. 
Parts I., II., III., and IV. already Published, 8s. net each ; or bound in Vol. I., 33s. 6d. net. 


NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Ready Next Week. Crown 8vo, Cloth, 65. 


OUTLINES OF PSYCHOLOGY. By Dr. Haratp Horrprne, Professor at the 
University of Copenhagen. Translated by M. E. LownDes. 


Ka This pears is toys pee a oy competent authorities as one of the best psychological text-books in existence, and it has for some time past been 
recommend led on the list of books tobe read for the Mo vad Science Tripos at Cambridge. The translator has been permitted to refer in some points of 
difficul » Prof. c room Robertson and Dr. James Ward. 


BY 2 ROF. w. JAMES. 
wo Vols., SvO, 255. net. 
THE PRINCIPLES OF PSYCHOLOGY. By Wittiam James, Professor of 


Psychology in Harvard University. 





TIMES :—** An important and in some respects a novel contribution to the literature of philosophical speculation.” 
MANCHESTER GUARDIAN :—‘‘A considerable work, with which every philosopher and student of mental science 
will have to reckon, and aia, notwithstanding its bulk, will find many readers outside the ranks of specialists.” 


BY THE AUTHOR OF ‘“ECCE HOMO.” 
Just Published, New Edition, Globe 8vo, 6s. 


NATURAL RELIGION. By the Author of “‘ Ecce Homo,” Third Edition. 


Books III. and IV. separately, Globe 8vo, Cloth, 2s. 

A TEXT-BOOK OF EUCLID’S ELEMENTS. Inc luding Alternative Proofs. 
together with Additional Theorems and Exercises, Classified and Arranged. By H. 3. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the verry! and Engineering Side, Clifton College. 

Book I., 1s.; Books I. and II., 1s. 6d. ; Books I.-IV. 3s. ; Books III.-VI., 3s. ; Books V., VI., and XI., 2s. 6d. ; 

Books I.-VI. and XI., 4s. 6¢. ; Book XI., 1s. 

Just Published, Globe 8vo, 6s. 

MIXED METALS OR METALLIC ALLOYS. By Arrnuur H. Hiorns, 

Principal of the School of Metallurgy, Birmingham and Midland Institute. 


SCOTSMAWN :—* A useful and valuable supplement to the usual text-books of metallurgy. . . . It is written with a fulness that 
makes it valuable for purposes of reference as well as for study.” 
MANCHESTER EXAMINER :—* An excellent manual for the student of metallurgy.” 


BY THE SAME AUTHOR. 
PRACTICAL METALLURGY AND ASSAYING. A Text-book for the use of Teachers, Students, 
and Assayers. With Illustrations. Globe 8vo, 6s. 
A TEXT-BOOK OF ELEMENTARY METALLURGY FOR THE USE OF STUDENTS. Globe 
8vo, 45. 
IRON AND STEEL MANUFACTURE. A Text-book for Beginners. Illustrated. Globe 8vo, 35. 6d: 


Just Published, 8vo, 145. 
THE ELEMENTARY PART OF A TREAT ISE ON THE DYNAMICS OF 


A SYSTEM OF RIGID BODIES. Being Part I. of a Treatise on the Whole Subject. With numerous Examples. By E. 
J. ROUTH, Se.D., LL.D., F.R.S., Hon. Fellow of Peterhouse, Cambridge, Author of ‘‘ Stability of a Given State of 
Motion.” Fifth Edition, Revised and Enlarged. 


* * Part Il., Advanced, 8vo, 145., is still on hand. 
* > ’ > 


NEW AND THOROUGHLY REVISED EDITION. 
Just Published, 8vo, Cloth, 18s. 


A COMP LETE TREATISE ON INORGANICAND ORGANIC CHEMISTRY. 
By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vou. III.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, or ORGANIC 
CHEMISTRY. Six Parts. Part III. New and ney Revised Edition. 








/ ) D he vapid progress of th sry of the aromatic compounds durin y the last five years, the authors have found it necessary 
Tirialpis : : of this part, i i. the wneve impor: tant w ork publis hes pe the date of going to pres gc a 
al attent i discussion of the ron of Benzene, and the researches of : Viet ki and his co-workers on the higher substitutio 
t Ben ns ~aieae tees te PREFACE. , 


MACMILLAN AND CO., LONDON. 











CXXXVI 


NATURE 





[ FEBRUARY 26, 1891 





MESSRS. LONGMANS & CO.’S SCIENTIFIC BOOKS. 


A DICTIONARY OF APPLIED CHE- 
MISTRY.* By T THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of C eer! in the Normal School of Science and Royal 
S« S ‘ol of Mines, South Kensingtor 1. Assisted by Er minent Contributors. 

Vols., £2 2s. each. [Vol. 1. now ready. Vol. LI. s/ 


5] 

WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written by H. FORSTER MORLEY, M.A., 
D.S.C., Fellow of, and lately Assistant-Professor of Chemistry in, Uni- 
versity College, London; and M. M. PATTISON MUIR, M.A., 
F.R.S.E., Fellow, and Przlector in Chemistry, of Gonville and Caius 
College, Cam abridge. ane by Eminent Contributors. ‘lo be pub- 
lished in 4 Vols. 8v >, 425. eack 

[P “ols. I. and IT. ready. 


or tly. 


Vol. III. in preparation. 


SELECT METHODS IN CHEMICAL ANA- 
LYSIS, chiefly Inorganic. By WILLIAM CROOKES, F.R.S., &c. 
Re-written and greatly Enlarged. With 37 Woodcuts. 8vo. 245. 


ELEMENTS OF CHEMISTRY, THEO- 
RETICAL and PRACTICAL. By W. ALLEN MILLER, M.D. 

Part I. Chemical Physics. Sixth Edition. With 274 Woodcuts. 

Part II. Inorganic Chemistry. Sixth Edition. With 376 Woodcuts. 

Part III. The Chemistry of Carbon Compounds. With 20 Woodcuts. 
Edition. 8vo, 31s. 6d. 


EXPERIMENTAL CHEMISTRY FOR 
JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
F.R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Fcap. 8vo. 

Part I. 1s. 6d. | Part III. Metals, and Allied Bodies. 3s. 6¢. 

Part II, 2s. 6d. | Part IV. Carbon Compounds. 4s. 


PRINCIPLES OF GENERAL ORGANIC 
CHEMISTRY. 3y Prof. E. HJELT, of Helsingfors. ‘Translated 
from the German by J. BisHop TINGLE, Ph. D., Assistant in the L abora- 
tory of the Heriot Watt College, E dinburg h. Crown 8vo, 6s. 6¢ 


A MANUAL OF PRACTICAL ASSAYING. 


8vo, 16s. 
8VvO, 245. 


Fifth 


Introductory. 
Non-Metals. 


By JOHN MITCHELL, F.C.S Sixth Edition. Revised, with the 
Recent Discoveries Incorpo ywrated. By W. Crookes, F.R.S. With 
201 Illustrations. 8vo, 31s. 6d. 


GRAPHICS; or, the Art of Calculation hy 


Drawing Lines, — d_ Especially to Mechanical Engineering. By 
ROBE RT H. SMITH, Professor of Eng gineering, Mason College, Bir- 
mingham, Part I. Arithme tic, Algebra, Trigonometry, Moments, 
Vector Addition, Locor Addition, Machine Kinemz atics, and St utics of 


Flat and Solid Structures. With Atlas of Plates containing 97 Dia- 
grams. 8vo, 15s 

OPTICAL PROJECTION : a Treatise on the 
Use of the Lantern in Exhibitic on and Scientific Demonstration. By 
LEWIS WRIGHT, Author of ‘*‘ Light: a Course of Experimental 
Optics.” With 232 Illustrations. Crow n 8vo, 6s. 


By AGNES 
the Nine- 


THE SYSTEM OF THE STARS. 
M. CLERKE, Author of ‘‘ A History of Astrono ymy during 
teenth Century.” With 6 Plates and 50 Woodcuts. 8vo, 21s. 


GANOT’S ELEMENTARY TREATISE ON 


PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s *‘ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
hirteenth Edition, Revised and Enlarged. With 9 Coloured Plates 
and 987 Woodcuts. Crown 8vo, 155. 


GANOT’S NATURAL PHILOSOPHY FOR 


GENERAL READERS and YOUNG PERSONS; a Course “ 
Physics divested of Mathematical Formule. expressed in the languag 
of daily hfe. Transl: ated and Edited from Ganot’s ‘** Cours E léments aire 


de Physique,” by E. ATKINSON, Ph.D., F.C.S. Seventh Edition 
With 37 Pages of New Matter, 7 Piates, 569 Woodcuts, and an 
Appendix of Questions. Crown 8vo. 7s. 6d. 

TEXT-BOOKS OF SCIENCE. (New Volume.) 


PRELIMINARY SURVEY. 
GRAHAM GRIBBLE, Civil Engineer. Including 
nomy, Route Surveying, T. acheome try, Curve-rar Graphic Men- 
suration, Estimates, Hydrog raphy, and Instruments. With 130 Illus- 
trations, Quantity Diagrams, and a Manual of the Slide-Rule. Crown 


8vo, Os. 


By ‘THEODORE 


Elementary Astro- 





London: 








Printed by Ricuarp CLAv AND Sons, LIMITED, at 


MACMILLAN AND Co., at 29 Bedford Street, 





LONGMANS 


7 and 8 Bread Street Hill, Queen Victoria Street, in 1 the “City of Londoa, and 1d Published by 
Na London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, February 26, 1891. 





WORKS BY JOHN TYNDALL, D.C.L., LL.D, F.AS. 
LESSONS IN ELECTRICITY AT THE ROYAL 


INSTITUTION, 1875-76. With 58 Woodcuts. Crown 8vo, 2s. 6d. 


NOTES OF A COURSE OF SEVEN LECTURES 
ON ELECTRICAL PHENOMENA AND THEORIES, delivered 
at the Royal Institution. Crown 8vo, rs., Sewed; 15. 6a., Cloth. 


RESEARCHES ON DIAMAGNETISM AND MAGNE. 
CRYSTALLIC ACTION. With 8 Plates and numerous Illustrations, 


Crown 8vo, 12s. 
HEAT A MODE OF MOTION. Crown 8vo, 12s. 
SOUND. 
LECTURES ON LIGHT, delivered in America in 1872 


and 1873. With 57 Diagrams. Crown 8vo, 5s. 


NOTES OF A COURSE OF NINE LECTURES ON 


LIGHT, delivered at the Royal Institution. Crown 8vo, r1s., Sewed; 
1s. 6d., Cloth. 


ESSAY ON THE FLOATING-MATTER OF THE 
= - pa ar aca TO PU —- IN AND INFECTION, 
ith 24 Woodcuts. rown 8vo, 7s. 6d. 


FRAGMENTS OF SCIENCE: a Series of Detached 


Essays, Addresses, and Reviews. 2 Vols. Crown 8vo, 16s. 


With 204 Woodcuts. Crown 8vo, Ios. 6d. 





LESSONS IN ELEMENTARY MECHA- 


NICS. Designed for the Use of Schools, and of Candidates for the London 
Matriculation, and other Examinations. With 52 Exampies and nearly 
500 Exercises and (Questions from the Matriculation Examination 
Papers of the London University, &c., up to June 1889. W ith Answers, 
and 121 Woodcuts. By Sir PHILIP MAGNUS, B.Sc., B.A. Feap. 


8vo. 35. 6d. 


ELEMENTS OF DYNAMICS (Kinetics and 
Statics). With numerous Exercises. A Text-book ’ Junior Students 
By the Rev. J. L. ROBINSON, B.A., Chaplain and Naval Instructor 
at the Royal Naval College, Greenwich. Crown 8vo, 6s. 


> om 
PRINCIPLES OF MECHANICS. By 7. M. 
GOODEVE, M.A., Professor of Mechanics at the Normal School of 
Science and the Royal School of Mines. New Edition, Re-written and 
Enlarged. With 253 Woodcuts and numerous Examples. Crown 8vo. 6s. 


THE ELEMENTS OF MECHANISM. by 
M. GOODEVE, M.A. With 342 Woodcuts. New Edition, Revised 
aa Enlarged. Crown 8vo. 6s. 


AN INTRODUCTION TO DYNAMICS, in 
cluding Kinematics, Kinetics, and Statics. With numerous Ex: {mples. 
By CH: ARLES V. ‘BURTON, D.Sc. With 150 Figures and numerous 


Exercises. Crown 8vo, 48 


ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO, Principal of the Tele oe we 
School of Science, and A. BROOKER, Instructor on Electrical Engi 
neering at the Telegraphists’ School of Science. With 307 rales 
New Edition. Crown 8vo, 10s. 6d. 


THE MARINE STEAM ENGINE. A 
Treatise for the Use of Engineering Students and Officers of the Royal 
Navy. By RICHARD SENNETT, R.N., formerly Engineer-in- 
Chief of the Royal Navy. With 261 Illustrations. 8vo, 21s. 


> 
BUILDER’S WORK AND THE BUILDING 
TRADES. By Colonel H. C. SEDDON, R.E., Superintending 
Engineer, H.M.’s Dockyard, Portsmouth ; Examiner in Building Con- 
struction, Science and Art Department, South Assistant 
With numerous IIlus- 











Examiner, H. M.’s Civil Service Commissioners 
trations 


Medium 8vo, 16 





, GREEN, & CO. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1114, VOL. 43.] THURSDAY, MARCH 5, 1891. [PRICE 15 CENTS. 


Registered as a Newspaper at the General Post Office.) {All Rights are Reserved. 


THE NEW PATENT WATKIN ANEROID BAROMETER. . 

as 2 Amongst several unsolicited Testimonials B ROW N N G S S a ECT RO SCO P ES ° 
I tS to eT. . the two following have been received by the 

maker :— 

ALSO MADR THE OBSERVATORY, MELBOURNE, 
WATCH SIZE. October 10, 1888. 

Dear Sir,—The Watkin Aneroid 
only reached me three weeks ago, | 
I am very much pleased | 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. | 

(Signed) R. R. J. ELLERY. 




































EDINBURGH, cu, May 31,°89. | 

Dear Sir,—I have just | 
returned from a six weeks’ | 
stay at the Ben Nevis Ob- 
| servatory, and while there 

had an opportunity of test- | 
ing the admirable qualities 
of your new ‘“ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y45 of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taking it down 
2000 feet and then comparing it 
with the standard on my return. 
the results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained in the ee of this instrument. 

(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 





The Student’s Spectroscope has a prism of extremely dense glass, of very 
superior | workmanship ; the circle is divided, and reads with a vernier to 
single minutes ; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time.. The 
instrument will divide the D line in the Solar Spectrum, or the yellow Sodium 
lines distinctly. With aslight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. The Student’s Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Illustrated Catalogue of Spec troscopes, post free. 


J JOHN BROWN ING, 63 STRANI D, ‘LONDON, W. Cc. 
“The ‘STAR’ MICROSCOPE is a modern marvel at its ‘low price. price. 


The lenses alone are worth the money.”—Sritish Medical Journal. N NE G R t T TI & Z A M 5 4 A’ 5 
3 


WITH FINEST BRAZILIAN PEBBLES, 
£2 Qs. to £5 5s. 





OR THE PUREST GLASS. 


Carefully adapted to any sight,'a Register of which is kept for 
future reference. 





NEGRETTI AND ZAMBRA make a Speciality of Spectacles for 
Lawn Tennis, Billiards, Fishing, Riding, and Shooting. 


NEGRETTI & ZAMBRA, 


ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


38 HOLBORN VIADUCT E.C. 


Branches: 45 CORNHILL; 122 REGENT STREET. 







out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualit*ss, 
but is now a handsome, 
well-finished Instrument. 
SOCCCCSCOSSOOSOSOCOOS 









R. & J. BECK. 68 Cornhill, London, E.C. Photographic Studio—CRY STAL PALACE, Sydenham. 


TELEPHONE No. 6583. Telegraphic Address—‘*‘ Necrerti,: Lonpon.” 
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UNIVERSITY OF LONDON. 


NOTICE is Hereby Given, that on WEDNESDAY, April 29 next, the 
Senate will proceed to elect Examiners in the following Departments :— 
Salaries. 


Examinerships. Present Examiners. 


ArTs AND SCIENCE. (Zach.) 
Peta Tate veiled 7 S. Reid, Esq., Litt.D., M.A. 
acant 
Two in Greek ... woe eee 1202. oo i. Marindin, Esq., M.A. 
acant. 
Iwo in the English Language) 1807, {Prof. Edward Arber, F.S.A. 
Literature, and History . 190¢- \Prof. J. W. Hales, M.A 
Two in the French Language : san 7. {J. A. Leriche, Esq » B.A., B.Sc. 
Literature TIOF VVacant. 
Two in the German Language) Bol Prof. F. Althaus, Ph.D. 
and Literature ... °0¢- \ Herman Hager, Esq., Ph.D. 
Two in the Hebrew Text of the 
Old Testament, the Greek Text Ge he J- Spel 5 sq., M.A. 
of the New Testament, the) s5o0/./Rev. C. H. V vate. D.D., 
Evidences of the Christian Re- \ Ph. Ve M. A, 


ligion, and Scripture History... 
™ ose eo 
Two in Mental and Moral Science alga Knight, LL.D. 


{ Prof. C. F. Bastable, M.A. 


120/. 


N 


Two in Political Economy 


3° (Prof. J. S. Nicholson, D.Sc , M.A. 
Two in Mathematics and vga : 2ool. | Prof. Horace Lamb, M.A., F.R.S 


(Joseph Larmor, Esq., D.Sc., M. A 
—. G. F. FitzGerald, M.A., 
R.S. 


Lodge, 


ral Philosophy 


Two in Experimental Philosophy 2102. [Prot 7 Olive a J. D.Se., 
R.S. 
Armstrong, 


[Prot be E. Ph.D., 


Two in Chemistry ... « 2402. 
(Prof. WA. Tilden, D.Sc., F.R.S. 
je rof. Daniel Oliver, F.R.S 


Prof. = Marshall Ward, "M. A., 


° 
N 


Two in oad and epeen , 
Physiology .. - 


F.R 
(Sydney Hickson, Esq., D.Sc., 


= 


Two in Comparative serge wer 


and Zoology \Aa dam Fae zwick, Esq., M.A., 


Prof. Ealward Hull, LL.D., M.A., 
F.R. 


_N 
uw 
~~ 


I'wo in Geologyand Palzontology 


. ‘ee Charles Lapworth, LL.D., 
{ F.R.S 
Laws. 
lwo in Jurisprudence, Roman an bs cheeepspaena 
1oo/. <A 


Law, Principles of Legislation, 


om tatmationsl Law “4 d Linc Robertson, Esq., LL.D., 


Iwo in Equity and Real jl ammaet Field, Esq., B.A. 





and) . 
Personal Property my | 50d. )R. Horton Smith, , M.A.,Q.C. 
. : . ‘ An Lumley Smith, Esq., M.A., Q.C. 
"sel eas ees 502. wil illiam Willis, E sq.,LLL.D., B.A., 
».C. 
(wo in Constitutional Saneny eat wat {Henry E. Malden, Esq., M.A. 
England oS *2°* \Vacant. 
MEDICINE. 
Teeita Moedisias — = *- T. Roberts, M.D.,B.Sc. 
-_ Greenway Howse, Esq., M.S., 
['wo in Surgery woo eee ose wee ESOL. M.B. 
\va acant 
{ Prof. Alex. Macalister, M.D., 
ECwoin Anatomy oe se see ove 1500. M.A., F.R.S. 
(Vacant. 
. Newport Langley, Esq., M.A. 
{ I y , 
U'wo in Physiology ... ss. s+. 1202. F.R.S. 
Vacant 
(©. J- Cullingworth, Esq., M.D. 
I'wo in Obstetric Medicine ... 75. Aled L. Galabin, Esq., M.D., 
M.A. 
Twoin Materia Medica and Phar-) 2 {Frederick T: et = sq-, M.D. 
maceutical Chemistry TOO¢- \ Prof. a 1, MI ; 
Two in Forensic Medicine sol. 1 Prof. G. V. Poore, M.D., B.S 
‘ (Vacant. 
Music. 
Two im Music 2. sc sco cco vce §=—00. { Prof. J F, Bridge, Mus. Doc. 
(Vacant. 
The Examiners above named are re-eligible, and intend to offer them. 


selves for re-election. 


Candidates must send in their names to the Registrar, with any attesta- 
before TUESDAY, 
(It is particularly desired by the Senate that no personal 


tion of their qualifications they may think desirable, on or 
MARCH sr. 


application of any kind be made to its individual Members.) 


By order of the Senate, 


ARTHUR MILMAN, M.A, 
Regis 


University of London, 
Burlington Gardens, W., 
March 3, 189r. 


trar. 














LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALsALL HEATH Roap, 
BIRMINGHAM, 


Who last week sent to his subscribers Pleurosigma, Navicula, and other 
freshwater Diatoms. He also sent out Cristatella mucedo, Paludicella 
Ehrenbergi, Hydatina senta, Spirogyra; also Amoeba, Hydra, Vorticella, 
Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological 
Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription o 
or Twelve Tubes for 105. 6d. ¥ ds us, 


{Portfolio of Drawings, Eleven Parts, 1s. each. 





NEW SOUTH WALES. 
UNIVERSITY OF SYDNEY. 
CHAIR OF GEOLOGY AND PHYSICAL GEOGRAPHY. 


Applications are invited from Gentlemen qualified to fill the above-named 
Chair in the University of Sydney. 

The subjects of instruction attached to the Chair are Geology, Physical 
Geography, Mineralogy, and Palzontology. 

The Salary will be at the rate of £900 per annum, with three quinquennial 
increments of £100 each. £100 will be allowed for passage expenses to 
Sydney. 

Further particulars may be obtained from the Agent-General for New 
South Wales, 9 Victoria Street, S.W., to whom Applications, stating Candi- 
date’s age, and qualifications, and accomps unied by satisfactory references, 
should be sent in not later than March 21, 1891. 

SAUL SAMUEL, 
Agent-General for New South Wales. 
9 Victoria Street, Londen, S.W., 
February 18, 1891. 





‘UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to begin their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
Jj. M. HORSBURGH, M. A, Santen 


GUY’S HOSPITAL. 
GULL STUDENTSHIP IN PATHOLOGY. 

A Studentship has lately been established in memory of Sir William 
Gull, Bart., M.D., F.R.S., to promote Original Research in Pathology 

Ihe value of the Studentship is about £150 yearly. It is tenable tor 
Three Years, andthe Student will be required to conduct his investigations 
as far as possible at Guy’s Hospital. 

Open C aged tion is invited for this time only. 

Intending Candidates should apply for further particulars and Forms of 
Application to the DEAN of the Medical School, Guy’s Hospital, S.E. 

Applications must be sent in on or before MARCH 18. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


FOR § SALE. —NATURE forthe Years 1888, 


1889, and 18go, with the exception of the following numbers :— 
In 18&8, No. 949 
-* 89, Nos. 1010, 1011 .< rh 
» I 70 ” I -y a 59, 
—Apply, “‘S. T. P.,”” Nari RE Office. 


New and Interesting Species of Shells from Borneo, 
Lake Tanganyika, Philippine Islands, &c. 
COLLECTIONS PURCHASED. SPECIMENS EXCHANGED. 
Manufacturer of GLASS-TOPPED BOXES, &c. 

Foreign Correspondence Invited. 
HUGH FULTON, Dealer in Recent Shells, 
Lonpon, S.W. 


» FutnHam Roap, 


—< 
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MINERALOGY AND GEOLOGY. BEST BLACK INK KNOWN. 


Special Award of First Order of Merit, Melbourne, DRAPER’S INK (DICHROIC). 
1888-89, for Collections, &c. 


D RI N u 
Aso, EicuT OTHER First Crass Prize MEpAts. IFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 


Special Collections for Students, Lecturers, and Museums. _| the principal Banks, Public —, -_ Railway Companies throughout 
| reland, 
NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks | a : ty fall black. | FI sy 6 he P 
. _ Mi : —_ writes almost instant y tu ack. CWs easily trom the Pen. 
—Apparatus and Appliances—Minerals for Chemical Purposes— | ooo corrode Steel Pens. Blotting-paper may be applied at the 


Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe | Is cleanly to use,and not liable to Blot. moment of writing. 
Apparatus—Rocks, &c. NOW READY, FREE. 3 : 
Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
THE LARGEST STOCK & VARIETY IN ENGLAND. don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 
JAMES R. GREGORY, BEWLEY & DRAPER (Limited), Dublin. 


38 CHARLOTTE STREET, FITZROY SQUARE, LONDON. ny 





Excellent Copies of the actual, natural Handwriting, also 
of ny Music, even of elaborate Sketches, Pro- 


MICRO-PETROLOGY. |  Fype-wrriting, arc eusly, quickly, snd cheaply produced by the 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dulerite with Porphyritic | 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Incheolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 


ia; a Siliceous Rock with a perfect oolitic structure. 
Very fluid ink, used with ordinary pen and paper. Auto-Circulars 


s. 6d. h; extra large Sections, 1s. 9d. and 2s : 
ee ee ee (3 aieagpendionten ? resemble written letters. Used at the House of Lords, &c. 





Collections of Minerals and Rocks for Prospectors and Students. AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
CaTaLoGuEs Post FREE. | London Wall, London, and 52 Princess Street, Manchester. 
THOMAS D. RUSSELL, | BOILING WATER OR MILK. 
78 NEWGATE STREET, LONDON, E.C. E a be 3 | S 
MINERALOGY. 





CRATEFUL—COMFORTINGC. 


SAMUEL HENSON, GOGOA 


1840. Late 277 STRAND. 
yp se ee Hie re | BREAKFAST OR SUPPER. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, | 


Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
Pure Concentrated 


BLOWPiPE APPARATUS, HAMMERS, &c, 


LESSONS GIVEN. 











WILLIAM BANKS, 


OPTICIAN, 


Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. | — - - 
SCIENCE DEPOT: ’ AN 
32 CORPORATION STREET, BOLTON. HOLLOWAYS OINTMENT INFALLIBLE 

| | REMEDY 
TO SCIENCE LECTURERS. For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
oie eyeunrs PATENT COMBINATION Grr. ew | ULCERS. If effectually rubbed on the Neck and Chest, it cures 
cate ey Bh EAT CARFEUTER, Esq.» Prof. Fousxs.. New Triple | goRE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 


Microscope. Grand Results. Docwra Triple, Prize Medal, Highest Award. GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. 
Supplied tothe Royal Polytechnic Institution. Dr. H. GRATTAN GUINNESS, | 


&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest c 
and Best. Elaborately Illustrated Catalogue. 300 Pages, 1s. ; Postage, 5d. oO Ss T E oO L O G I Cc AL Ss P E Cc I M EN Ss, 
Smaller do.,6¢. Pamphlets Free. HUGHES, Specialist, Brewster House, MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Mortimer Road, Kingsland, N. Price List, Three Stamps. 


WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 


17 ” ” 5 10 oO 
6 10 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @& PEALE, 


56 CHARING CROSS ROAD, W.C 


Paris Exhibition 
1889: 


Gold Medal 
awarded to 
J. S. Fry & Sons: 
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ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 
£15 155. 

As made for Oxford University. 


ELECTRIC MICROSCOPES, 


SCIENTIFIC AND PHYSICAL 
APPARATUS 


OF EVERY DESCRIPTION, 
New Catalogue, me, 144 Pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN “SLIDES 
F eee 04 “am PHYSIOLOGY, 
Catalges gue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the ( ay een and 
the Government. Agents by Appoint- ¢ 
ment to the Science and Art Department. 
3 FLEET STREET, LONDON. 
















CATALOGUE (230) OF BOOKS ON THE 


MATHEMATICS, PURE and APPLIED; containing 

it many Works of the OLD MATHEMATICI ANS, Mathe- 
matical and Astronomical JOURNALS, OBSERVA- 
TIONS, &c. 961 Free on Application. 


Transactions of the Royal Society of London 


Pages. 


from 1836 (Part 2) to 1876, as issued : 430 00 
Proceedings ‘of the Royal Society of London, 
Nos. I to 270 ( (1854-88) ee 6100 
American Fournal of Mathematics, Vols. I. to 
XIT. (1890) 12120 
Proceedings of Cambridge Philosophical | Society, 
Vols. I to 7, Part 2 (all published) 440 
Quarterly Fournal of Mathematics, Vols. 1 to 24 
(1890) ‘ 30 O09 
MACMILLAN & BOWES, Canin. 
Established nearly Half a Century 
FOR 
AND 


RECENT SHELLS. 


Address to— 


ROBERT F. DAMON, 
WEYMOUTH. 
Price Lists containing some 7%: 


vusands of Species of Recent 
Shells, now Ready. 


Post rom, fchatanonsnedll 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Sine 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro- ome crown and patent plate 
covers of all required sizes: Slide-boxes ; 
Card Trays; Hammers; Chis. els; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural stadents, 
farmers, land prospectors, and others, as supplied to the RovAL AGRICUL 
TURAL COLLEGE, CIRENCES TER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received : —Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


Labels; Glass- topped Boxes ; 


glass} and Micro- | 


"CLARENDON PRESS SCIENTIFIC BOOKS, 


THE BIRDS OF OXFORDSHIRE. By O. V. 
Member of the British Ornithologists’ Union. 
Plate. 8vo, Cloth, ros. 6d. 


**One of the most inviting features in Mr. Aplin’s book is its conciseness.” 
-- Nat ure. 


APLIN, 
Witha Map and Col oured 


A mono graph which cannot fail to possess a high interest to orni- 


ati gists § generally.” — Science Gossip. 


TRANSLATIONS OF FOREIGN MEMOIRS. 
MEMOIRS ON THE PHYSIOLOGY OF NERVE, OF 
MUSCLE, AND OF THE ELECTRICAL ORGAN. Edited by 
J. BURDON-SANDERSON, M.D., F.R.SS.L. and E. Medium 


8vo, 2I8. 


THE ANATOMY OF THE FROG. By Dr. ALEx- 
ANDER ECKER, Professor in the University of Freiburg. Trans- 
lated with numerous Annotations and Additions, by Georce Hastam, 
M.D., and profusely Illustrated with 250 Woodcuts and 11 Coloured 
Figures. Medium 8vo, 21s. 


ESSAYS UPON HEREDITY AND KINDRED BI0- 


LOGICAL PROBLEMS. By Dr, AUGUST WEISMANN, of the 
University of Freiburg. Authorized Translation. Edited by E. B. 
Poviton, M.A., F.L . Tutor of Keble College. Oxford; SELuar 
SCHONLAND, Ph. D. ; and A. E. Suiptey, M.A., F.L.S. , Fell low and 


Lecturer of Christ’s C ollege, Cambridge. 
** The most import: ant cont rit 
made since the ‘ 


Medium 8vo, 16 





ution to speculative biology w hic h has been 
Origin of Species’ was published. Gi uardian. 


HISTORY OF BOTANY (1530—1860). ‘By JULIUs 
VON SACHS, Professor of Botany in the University of W urtzburg. 
Authorized Translation i H. E. F. Garnsey. M.A., re ell w of 
~ -« College, Oxford. Revise i by I Bayi EY BaAvrour, M.A,, 
F.R.S., Professor of Botany, Edinburgh. Crown 8vo, ros. 

LECTURES oN BACTERIA. By Dr. A. DE Bary. 

zed Translation by H F. Garnsey, M.A. Revised by 


sor of Botany, Edinburgh. Second 


i. Remar Banoe rR, F.R.S Mrafes 
, qi 3vo, Cloti, 6s. 





Crown 
uve of Bacteria, and givesa 
."—Note dy Prov. BAyLey 


COMPARATIVE ANATOMY OF THE VEGETATIVE 


ORGANS OF THE PHANEROGAMS AND FERNS. By Dr. A. DE 





BARY. Translated and Annotated by F. O. Bower, M.A., F.L.S., 
and D. H. Scott, M.A., Ph.D., F.L.S. With 241 Woodcuts and 
an Index. Royal 8vo, half-morocco, 22s. 6d. 


** Deserves the enthusiastic praise of all competent botanists.” —A thenaum. 


LECTURES ON THE PHYSIOLOGY OF PLANTS. 
By JULIUS VON SACHS. Translated by H. MarsHaty Warp, 
M.A., F.L.S., Professor of Bot any, R.I.E. College, Cooper’s Hill. 
Royal 8vo, half-morocco, 315. 6d. 

“Gives the fullest 
present co ndition. 


OUTLINES OF CLASSIFICATION. AND SPECIAL 


and clearest account of vegetable physiology in its 
"— Atheneum 


MORPHOLOGY OF PLA New Edition of Sachs’s ‘‘ Text- 
book of Botany, s Bo k 4 Se De K. GOEBEL. Translated by 
H. E. F. Garnse' M. A., and Revised by I. B. Bat.rour, M.A., 
F.R.S. With 407 Wo yodcuts. Royal 8vo, half-morocco, 21s. 


-_ Mage a clear, suc cinct, and scholarly abstract of all that is known, ae 
date, as to the morphology « of plants from th re highest to the lowest, it will hol 
iso own for several years to come.” —Academty. 


COMPARATIVE MORPHOLOGY AND BIOLOGY OF 


THE FUNGI, MYCETOZOA, AND BACTERIA. By A. DE 
B naomi Translated by H. E. F. Garnsey, M.A Revised by Isaac 
B AYL 3atFour, M.A., M.D., F.R.S. Royal 8vo, half-morocco, 
22s. Sd. 





GEOLOGY: CHEMICAL, PHYSICAL AND STRATI- 
GRAPHICAL. By J. PRESTWICH, M.A., F.R.S., Professor of 
Geology, Oxford. Royal 8vo, Cloth, with Maps and Illustrations. 

Vol. I. Chemical and Physical. 25s 
Vol. II. Physical and Stratigraphical, 
of Europe. 36s. 
The Map ofE urope, on Roller, or in Cloth Case, separately, 5S. 
“* Stands out from the long range of modern treatises.” —Academy. 


FORMS OF ANIMAL LIFE. 
Anatomy, with Descriptions of Selected Types. By the late EORGE 
ROLLESTON, M.D., F.R.S Revised and Enlarged by W. 
HatTCHETT JACKSON, M.: A, Royal 8vo, Cloth, 36s. 

‘* A text-book of zoology, in many respects the most comprehensive that 
has yet appeared in the English language.""—Ox/ford Magazine. 
SCIENTIFIC PAPERS AND ADDRESSES. By 

GEORGE ROLLESTON, M.D., F.R.S. Arranged and Edited by 
Witttam Turner, M.B., F.R.S. With a Biographical Sketch by 
Epwarp Tytor, F.R.S. 2 Vols., 8vo, 24s. 


Full Clarendon Press Catalogues post free on application. 
London: HENRY FROWDE, 
Clarendon Press Warehouse, Amen Corner, E.C. 


with New Geological Map 


A Manual of Comparative 
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"DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Marcu 5. 


Rovat Society, at 4.30.—Some Suggestions regarding Solutions: Prof. 
Ramsay, F.R.S. —Preliminary Notice of a New Ferm of Excretory Organ 
in an Oligochzta Annelid: F. E. Beddard.—On the Relation between 
Chemical Constitution and Physiological Action, Part II.: Dr. Brunton, 
F.R.S., and Prof. Cash, R.S.—On the Physiological Action of the 
Paraffinic Nitrites considered i in connection with their Chemical Constitu- 
tion, Part I. : Prof. Cash, F.R.S., and Prof. W. R. Dunstan.—Some 
Points in the Structure and Development of Dentine: J. Howard 
Mummery ; 

INNEAN SOCIETY, at 8.—A Morphological and Systematic Account of the 
Fucaceous Genus Turbinaria: Miss E. Barton,—On New Species of 
Caulerpa, with Observations on the Position of the Genus : George 
Mu — —On the Genus Lerneonema, a Parasitic Crustacean: Dr. John 


— 


LOW 
Revel, INSTITUTION. at 
Prof. C. Meymott Tidy. 
FRIDAY, Marcu 6. 
Society or ARTS, at 4.30.—The Science of Colour: 
F.R.S. 


3.—Modern Chemistry in Relation to Sanitation : 


Captain Abney, C.B., 
at 8. —On the Structures of Igneous Rocks 
Teall, F.R.S. 


Prof. J. A. 


Geotccists’ ASSOCIATION, 
(with Oxy-hydrogen Lantern Illustrations): J. J. H. 

Rovat INSTITUTION, at 9.—Eelectro-magnetic Repulsion : 
Fleming. 





"RDAY, Marcu 7. 
Rovat INSTITUTION, at 3-—The Forces of Cohesion: 
Rayleigh, F.R.S. 


Right Hon. Lord 


MONDAY, Marcu 9. 

Society or Arts at a-~Phananalde Chemistry: Prof. R. Meldola, 

F.R.S, 
TUESDAY, Marcu to. 

Soctety oF ARTs, at 8.—Enamelling and Damascening: J. Starkie 
Gardner. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of a collected 
during the Voyages of Vancouver, with Notes: C. — —Notes on 


the Natives of F ‘akaofu (B owditch Island), Union Group: J. J. Lister. 

InstTiTUTION oF Civit ENGINEERS, at 8.—On the Subterranean Water in the 
Chalk Formation of the Upper Thames, and its Relation to the Supply of 
London: John Thornhill Harrison. (Discussion.) 

Puorocraruic Society, at 8.—On the Registration of Slides in the Optical 
Lantern : Sir D. Salomons. 

Royat InstTiITUTAON, at 3.—The Structure and Functions of the Nervous 
System; Part I. The Spinal Cord and Ganglia: Prof. Victor Hors ley, 


F.R.S 
WEDNESDAY, Marcu 11. 

Gero.ocicat Society, at 8.—Manod and the Moelwyns: A. V. Jennings 
and G. J. Williams.—Notes on Nautili and Ammonites; S. S. Buckman. 
—The Tudor Specimen of Eozoon: J. W. Gregory. 

Society or Arts, at 8.—Electricity in Relation to the Human Body: H. 
Newman Lawrence and Dr. Arthur Harries. 

TAURSDAY, Maxcu 12. 

Roya Society, at 4. 30. 

Rovat InstiTUTION, at 3.—Modern Chemistry in Relation to Sanitation : 
Prof. C. Meymott Tidy. 

FRIDAY, Mar 

30.—The Science of Colour: Captain Abney, C.B., 


CH 13. 
Sociery or Arts, at 4 
F.R.S. 
Rova ASTRONOMICAL SOCIETY, at 8. 
INSTITUTION or Civit ENGINEERS, at 7.30.—The Lanarkshire and Ayr- 
shire Railways: W. A. P. Tait. 


Rovat INSTITUTION, at 9.—The Culture of the Singing Voice : 
Semon. 


Dr. Felix 


SATURDAY, Marcu 14. 


Roya Earreret, © at 3.—The Forces of Cohesion: Right Hon. Lord 
Rayleigh, F.R 








NO BELLADONNA NEEDED, 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—‘**Is bad sis ght on the increase?’ is answered by A 
ournet with much common sense. 
Home pat hic Review :—“ If 





you need to see better, yet shrink from 


glasses, read A. Fournet’s ‘ Philosophy of Sight.’ 


(15 Stamps, from the\Author.) 





SOUTHALL BROS. & BARCLAY'S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the = referred to by Prof. Hillhouse in his edition ot 
Strasburger’s ‘‘ Practical Botany.”’) 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
Scissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers, 


Price Lists may be had on aftlication. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 


JOnn U. GRIFFIN & SONS, Lr. 


PHOTOGRAPHIC DEPARTMENT. 





Now Reapy, 
Complete Illustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 


Free Instruction to Beginners. 





2 GARRICK STREET, w.c, 


| COVENT GARDEN, LONDON, 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :--GREAT TURNSTILE, HCLBORN, LONDON, W.C. 


KING, MENDHAM, &Co., 


E lectrical Bagineecs 


AND 
Manufacturing Electricians. 


SpeciaLities.—K.M.B. Pocket Galvanometer, 
12s. gd., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTALoGug, Post FREE, 4$¢. 











Post Free for Six Stamps. 


A New Classified Catalogue (No. 106) of 
Important Works for Sale on 


BOTANY : ( 


1100 WORKS. 


PART L —GEOGRAPHIC AL BOTANY: 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 











exlii NATURE [Marcu 5, 1891 


MESSRS. MACMILLAN & CO.’S NEW BOOKS, 


By MR. WALTER PATER. 
Just Ready, Third Edition, Crown 8vo, Cloth, 6s. 
IMAGINARY PORTRAITS. 
By WALTER PATER, M.A., Fellow of Brasenose College, Oxford. 
BY THE SAME AUTHOR. 
THE RENAISSANCE: Studies in Art and Poetry. Fourth | MARIUS THE EPICUREAN: his Sensations and Ideas. 
Edition. Crown 8vo, Ios. 6d. Third Edition. 2 Vols., 8vo, 12s. 


APPRECIATIONS. With an Essay on Style. Second Edition. Crown 8vo, 8s, 6d. 
NEW VOLUME OF MR. LOWELL’S COLLECTED WRITINGS. 
Just Published, Globe 8vo, Cloth, 6s. 
LITERARY AND POLITICAL ADDRESSES. By J. Russett Lowe t, 
Being Vol. VI. of the Collected Edition of Mr.* Lowell’s Works. 
VOLUMES ALREADY PUBLISHED. 

Vol. I. LITERARY ESSAYS. Vol. I. | Vol. II. LITERARY ESSAYS. Vol. IIT. 
Vol. II. 8 & Vol. II. Vol. IV. # Vol. IV. 
Vol. V. POLITICAL ESSAYS. 

NEW NOVEL BY D. CHRISTIE MURRAY AND H. HERMAN, 
Just Ready. Two Vols., Crown 8vo, Cloth, 12s, 
HE FELL AMONG THIEVES. 


By D. CHRISTIE MURRAY and HENRY HERMAN. 





POPULAR NOVELS BY D. CHRISTIE MURRAY. 
Crown 8vo, Cloth, 3s. 6d. each. 
AUNT RACHEL. | SCHWARTZ, 
JOHN VALE’S GUARDIAN. | THE WEAKER VESSEL. 
NEW VOLUMES IN MACMILLAN’S THREE-AND-SIXPENNY SERIES. 
Just Published, Crown 8vo, 3s. 6d. 
THE TRAGIC MUSE. By Henry James. 
PALL MALL GAZETTE :—“ The book itself is extremely clever.” 
KIRSTEEN. By Mrs. Oxtenant. 
SCOTSMAWN :—* One of the most powerful stories Mrs. Oliphant has ever written.” 
OLDBURY. By Annie Keary. 
NEW VOLUME OF MR. ALFRED AUSTIN’S COLLECTED POEMS. 
Just Published, Crown 8vo, 5s. 
PRINCE LUCIFER. By A.rrep Austin. 


Already Published. 
THE TOWER OF BABEL. | SAVONAROLA: A Tragedy. 


To follow. 
THE HUMAN TRAGEDY. | NARRATIVE POEMS. | LYRICAL POEMS. 
NEW VOLUME OF ENGLISH MEN OF ACTION. 
Just Published, Crown 8vo, 2s. 6d. ; 
WARWICK THE KINGMAKER. By C. W. C. Oman, M.A., Feilow 


All Souls’ College, Oxford. 
DAILY NEWS :—‘* The biographer has done his work faithfully, lovingly, and well. 


and movement.” 


The little volume is full of life 


PREVIOUS VOLUMES. 
GENERAL GORDON. By Colonel Sir W. BUTLER. STRAFFORD. By H. D. TRAILL. 
HENRY V. By the Rev. A. J. CHURCH. WARREN HASTINGS. By Sir ALFRED LYALL. 
LIVINGSTONE. By THomaAs HuGHEs. PETERBOROUGH. By W. STEBBING. 


LORD LAWRENCE. By Sir RIcHArD TEMPLE. CAPTAIN COOK. By WALTER BESANT. 
WELLINGTON. By GreorGe Hooper. |} SIR HENRY HAVELOCK. By A. Forbes. 
DAMPIER. By W. CLARK RUSSELL. CLIVE. By Colonel Sir CHARLES WILSON. 

SIR CHARLES NAPIER. By Colonel Sir W. BuTLER. 


MONK. By JULIAN CorBett. 
SIR FRANCIS DRAKE. By JULIAN CorBETT. 
*.* Other Volumes will follow. 


Just Ready, Crown 8vo, Ios. 62. 

THE STATESMAN’S YEAR-BOOK. A Statistical and Historical Annual of the 
States of the Civilized World for the Year 1891. Twenty-Eighth Year of Publication. Revised after Official Returns. 
Edited by J. SCOTT KELTIE, Librarian to the Royal Geographical Society. 

MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


SECOND EDITION, WITH CONSIDERABLE ADDITIONS. 
Just Ready, Crown 8vo, Paper Covers, Is. net. 


SOCIAL DISEASES AND WORSE REMEDIES. Letters to the Z7mes on 
Mr. Booth’s Schemes. With a Preface and (reprinted) Introductory Essay. By T. H. HUXLEY, F.R.S. 


NEW PART OF MR. BUCKTON’S MONOGRAPH OF THE CICAD#. 
Now Ready, Part V., 8vo, Paper Covers, 8s. net. 


MONOGRAPH OF THE BRITISH CICADAE OR TETTIGIDZE. Illustrated 
by more than Four Hundred Coloured Drawings, by GEORGE BOWDLER BUCKTON, F.R.S. 
Parts I., II., III., and IV. already Published, 8s. net each ; or bound in Vol. I., 33s. 6d. net. 


NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Just Ready. Crown 8vo, Cloth, 6s. 


OUTLINES OF PSYCHOLOGY. By Haratp Horrpinc, Professor at the 
University of Copenhagen. Translated by M. E. LOwWNDEs, 


*,* This book is regarded by competent authorities as one of the best psychoiogical text-books in existence, and it has for some time past been 
recom tended on the list of books tobe read for the Moral Science Tripos at Cambridge. The translator has been permitted to refer in some joints of 
lificulty to Prof. Croom Robertson and Dr. James Ward. 


BY PROF. W. JAMES. 
Two Vols., 8vo, 25s. net. 
THE PRINCIPLES OF PSYCHOLOGY. By Wittiam James, Professor of 
Psychology in Harvard University. 
7IMES :—*‘ An important and in some respects a novel contribution to the literature of philosophical speculation.” 
MANCHESTER GUARDIAN :—‘‘A considerable work, with which every philosopher and student of mental science 
will have to reckon, and which, notwithstanding its bulk, will find many readers outside the ranks of specialists.” 


BY THE AUTHOR OF “ECCE HOMO.” 
ust Published, New Edition, Globe 8vo, 6s. 


J 
NATURAL RELIGION. By the Author of “ Ecce Homo.” Third Edition. 


Books III. and IV. separately, Globe 8vo, Cloth, 2s, 
A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs. 


together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. 


Book I., 1s.; Books I. and II., 1s. 6¢.; Books I.-IV. 3s. ; Books III.-VI., 3s. ; Books V., VI., and XI., 25. 6a. ; 
Books I.-VI. and XI., 4s. 6d. ; Book XI., 15. 
Just Published, Globe 8vo, 6s. 
MIXED METALS OR METALLIC ALLOYS. By ArtHuR H. Horns, 
Principal of the School of Metallurgy, Birmingham and Midland Institute. 


SCOTSMAN :—*“ A useful and valuable supplement to the usual text-books of metallurgy. . . . It is written with a fulness that 
makes it valuable for purposes of reference as well as for study.” 
MANCHESTER EXAMINER :—* An excellent manual for the student of metallurgy.” 


BY THE SAME AUTHOR. : 
PRACTICAL METALLURGY AND ASSAYING. A Text-book for the use of Teachers, Students, 
and Assayers. With Illustrations. Globe 8vo, 6s. 
A TEXT-BOOK OF ELEMENTARY METALLURGY FOR THE USE OF STUDENTS. Globe 
8vo, 45. 
IRON AND STEEL MANUFACTURE. A Text-book for Beginners. Illustrated. Globe 8vo, 3s. 6d. 


Just Published, 8vo, 14s. 


THE ELEMENTARY PART OF A TREATISE ON THE DYNAMICS OF 


A SYSTEM OF RIGID BODIES. Being Part I. of a Treatise on the Whole Subject. With numerous Examples. By E. 
J. ROUTH, Se.D., LL.D., F.R.S., Hon. Fellow of Peterhouse, Cambridge, Author of ‘‘ Stability of a Given State of 
Motion.” Fifth Edition, Revised and Enlarged. 


*.* Part Il., Advanced, 8vo, 145., is still on hand. 


NEW AND THOROUGHLY REVISED EDITION. 
Just Published, 8vo, Cloth, 18s. 


A COMPLETE TRE: ATISE ON INORGANICAND ORGANIC CHEMISTRY. 


By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 


Vo.. I1I.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, or ORGANIC 
CHEMISTRY. Six Parts. Part IIIf. New and thoroughly Revised Edition. 





*e” Ln cons j-saet-reaghe of the v api id pri ogress of the chemistry of the aromatic compounds during the last five years, the authors have found it necessary 
Aue, pare an entirely new edition of thi is part, inc i the more iter tant work published up to the date of going to press... . They would draw 
pecial attention to the renewed discussion of the con 2 of Benzene, and the researches of Nietzki and his co-workers on the higher substitution 

products of Bensene.—Extract from the PREFACE. “ ; 


MACMILLAN AND CO., LONDON, 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 


BRAND & C0.’S 
BEEF 
BOUILLON. 


A most Nutritious and Invigorating 

















Beverage, made by the simple addition 


MUTTON VEAL & CHICKENL, SD ” of :Boiling Water, at a cost within the 
F aaal eA STYRTLE Sour & Ter. aa) reach of all. 
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CROSSLEY'S 


Openshaw, Manchester. 


= 
Engines for Electric 


ghting, Pumping, Chaff-cutting, &c. 


Represents New 3 H.P. Vertical fitted 


2-MAN TO 200 H.P. 
with Tube Ignition, entirely dispensing 
with Slides. 


CROSSLEY BROS. Ltd, | S292°8Q dddsouDI |] 


¢ | 
“OTTO” 

GAS-ENGIN E. 
34,000 SOLD. 


users of our 


é 


Hundreds of References on Application 


‘0 
Li 


t 


PERKEN, SON, & RAYMENT, "=" ° "iio" 
exe nt London, E.C. 
TORE OF IMU 


66 ” 
MANUFACTURE OPTICAL LANTERNS, &c. OPT M S 
—_ _Each Lantern is effi- ENLARGING APPARATUS. 
oS a cen ate Patent Quick Acting Rack Adjustment. 














yives Cris = 
definition, os a poor This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
rior Achromatic Photo- by Rack and Pinion, The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
graphic Combination, brilliant illumination. _Compound Condensers. 
with Rack and Pinion, { Af with Russian Iron 
Compound Condenser CoNDENSER. } instead of Mahogany 
> of 4 in. diameter, 3-wick | : s. a. : Body. i 
Refulgent Lamp. s-in., no front lens ... .- 1000 | s5-in.,nolens « 
5-in., with ,, wo oo MUO | «sin.and, ~—§$M6 
; 4s. a. 6-in., no me 6-in.,no 4, +. 876 
Japanned Metal, complete in Box .. 110 90 | 6in., with ,, we ew 1510 | 6-in.,and,, » 1153 
Mahogany outside body a - . a 7-in., no i om: ae q7-in.,no ,, «1100 
Mahogany outside body, Panelled | 7-in., with = ,, ao « se q-in., and 5, s+ 137 9 
, . =H 3s 8-in., 45 os mm «a ae 8-in.,no ,, +» 1600 
Door, Brass Stages, and Sliding ois 2900 | gin 250 0 
on a . —m «= Sey ea 
Tubes we oe ewe me BO | goin; [oe owe 8600 | r0-in., ,, 4, ~ 2850 
Russian Iron Body, Brass Sliding Tube 2 56 O 32-in., 45 a om = ee 12-in.,,, » ~ 4500 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 111 5, VOL. 43.] 


Registered as a Newspaper at the General Post Office.) 


NEWTON & CO. 








MAKERS 

TO HER MAJESTY THE 
QUEEN 

AND THE GOVERNMENT. 


—— Makers of every descrip- 
tion of OPTICAL and 


for Colleges, Institutions, 
&c. 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 

: 144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15-in., £5; 18-in., £6 ros. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE NEW WEBSTER. 


An entirely New Edition, thoroughly Revised, considerably 
Enlarged, and Reset in new type. 










gr 
WEBSTER’S 
INTERNATIONAL 
DICTIONARY 





2118 PAGES. 
SLNIDOOM OOSE 





Cloth, £1 11s. 6d. ; Half Russia, £2 Ss. 3 Calf, £2 8s. 
WEBSTER is the Standard in our Postal Telegraph 
Department. 


WEBSTER is the Standard in the U.S. Government 
Printing Office. 
The ‘Quarterly Review” said of the last edition:— 
Certainly the best practical dictionary extant.” 
Prospectus and Specimen Pages on Application. 
London: G. BELL & SONS, and all Booksellers, 


THURSDAY, MARCH 12, 18o1. 


SCIENTIFIC INSTRUMENT 


: PHYSICAL APPARA- 
} &. TUS of the highest class, 


[PRICE I5 CENTS. 


{All Rights are Reserve 


Sir Wm. Thomson’s 


PORTABLE 
ELECTROMETER. 


NALDER BROS. & C0., 
SCIENTIFIC 
INSTRUMENT MAKERS, 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 











TELEPHONE No. 6770. 
TELEGRAPHIC ADDRESS: SECOHM, LONDON. 


rs sa : : Ne : 
|___NEGRETTI & ZAMBRA’S 
| 











OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 





Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World 


NEGRETTI & ZAMBRA, 
OPTICIANS AND ScientTiric INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 

Branches :—45 CORNHILL; 122 REGENT STREET. 


Photographers at the CRYSTAL PALACE, 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price ss. 6d. 





Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.’ 
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THE DURHAM COLLEGE OF 
SCIENCE, 
NEWCASTLE-UPON-TYNE, 


The Council will, in April, nominate a student for appointment to one of 
the SCHOLARSHIPS established by the Commissioners of the 1851 Exhi- 
bition. The Scholarships are tenable for two years, and are of the annual 
value of £150. 

Candidates, who must by the end of the present Session have been at some 
time students of the College for not less than three years, should send their 
names to the SECRETARY on or before March 31, and must be prepared to 
devote two years to investigations connected with Chemistry, Physics, or 
Mechanics. 





NEW SOUTH WALES. 
UNIVERSITY OF SYDNEY. 
CHAIR OF GEOLOGY AND PHYSICAL GEOGRAPHY. 


Applications are invited from Gentlemen qualified to fill the above-named 
Chair in the University of Sydney. 

The subjects of instruction attached to the Chair are Geology, Physical 
Geography, Mineralogy, and Palzontology. 

The Salary will be at the rate of £900 per annum, with three quinquennial 
increments of £100 each. 
Sydney. 

Further particulars may be obtained from the Agent-General for New 
South Wales, 9 Victoria Street, S.W., to whom Applications, stating Candi- 
date’s age, and qualifications, and accompanied by satisfactory references, 
should be sent in not later than March 21, 1891. 

SAUL SAMUEL, 
Agent-General for New South Wales. 
9 Victoria Street, London, S.W., 
February 18, 1891. 





UNIVERSITY COLLEGE, LONDON. 


The General Course of Lectures and Practical Instruction in Botany, by 
Prof. F. W. OLIVER, commences APRIL 14. The Lectures (50) are 

given daily, except Saturdays, at ga.m, 

The Practical Classes (30) meet three days a week (Mornings or After- 
noons). The Course is arranged to meet the requirements of the Lond. 
Univ. Prelim. and Int. Science Examinations, commencing in JULY. The 
Course is open to all Students, whether taking other Classes at the College 
or not. 

For further information apply to 


J. M. HORSBURGH 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so omg as to afford 
a convenient opportunity for Students to begin their Medical Course. 
ull information may be obtained from the Office of the College, Gower 


Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


» M.A., Secretary. 





“LIVING SPECIMENS FOR THE MICROSCOPE, 


| 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roap, 
BIRMINGHAM, 


Who last week sent to his subscribers Condylostoma stagnale, with sketch 
and description. He also sent out Cristatella mucedo, Stephanoceros 


| Eichornii, Hydatina senta, Spirogyra, Closterium; also Amoeba. Hydra, 
| Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological 


£100 will be allowed for passage expenses to | 








Laboratory work. 
Weekly Announcements will be made in this place of organisms T. B, 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 





OSTEOLOGICAL SPECIMENS, 
eg ay aay ence BROS., 49 Hardman Street, Liverpool. 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar. 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


AMANUENSIS or SECRETARY. —Adver- 


tiser, aged 26, desires to assist in Scientific or Literary Work in or near 
London. Has been accustomed to Correspondence and Book-keeping, 
can write aclear hand, and has a fair knowledge of French.—Address 
Avucusta E. Mansrorp, 53 Aldersgate Street, E.C. 

THIS 


HOLLOWAYS PILLS 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 








SCIENTIFIC 


WORTHIES 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 


Proof 


| 
| 


WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 


impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; 


or the Set of 26 Portraits in a Handsome Portfolio for £6 15s. 0d., carriage paid. 


THE PORTFOLIO MAY BE 


HAD SEPARATELY, 
Cheques and Money Orders payable to MACMILLAN 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


PRICE 6s. 
& CO,, 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW PART. 
Just Ready, Royal 8vo, Sewed, 2s. 6d. net. 
JOURNAL OF THE LEPROSY INVESTIGATION COMMITTEE. 
Edited by P. S. ABRAHAMS, M.A., M.D., B.Sc., F.R.C.S.1., Medical Secretary to the Committee. No. 2, February 
1891. 








NEW AND Jost Pubtiobed, Sv oh EDITION. 
ust Published, 8vo, Cloth, 18s. 
ACOMPLETE TREATISE ON INORGANICAND ORGANIC CHEMISTRY. 
By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 


Vou. IIIL.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, or ORGANIC 
CHEMISTRY. Six Parts. Part III. New and thoroughly Revised Edition. 


*,* In consequence of the rapid progress of the chemistry of the aromatic compounds during the last five years, the authors have found it necessary 
to prepare an entirely new edition of this part, including all the more important work published up to the date of going to press... . They would draw 
special attention to the renewed discussion of the constitution of Benzene, and the researches of Nietzki and his co-workers on the higher substitution 
products of Benzene.—Extract from the PREFACE. 


NEW PART OF MR. BUCKTON’S MONOGRAPH OF THE CICAD, 
Now Ready, Part V., 8vo, Paper Covers, 8s. net. 
MONOGRAPH OF THE BRITISH CICADA OR TETTIGID-. Illustrated 
by more than Four Hundred Coloured Drawings, by GEORGE BOWDLER BUCKTON, F.R.S. 
Parts I., II., III., and IV. already Published, 8s. net each ; or bound in Vol. I., 335. 60. ici. 


NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Just Ready. Crown 8vo, Cloth, 6s. 


OUTLINES OF PSYCHOLOGY. By Haratp Horrpinc, Professor at the 


University of Copenhagen. Translated by M. E. LowNDEs. 

*,* This book is regarded by competent authorities as one of the best psychological text-books in existence, and it has for some time past been 
recommended on the list of books to be read for the Moral Science Tripos at Cambridge. The translator has been permitted to refer in some points of 
difficulty to Prof. Croom Robertson and Dr. James Ward. 

BY PROF. W. JAMES. 
Two Vols., 8wo, 25s. net. 


THE PRINCIPLES OF PSYCHOLOGY. By Wittiam James, Professor of 
Psychology in Harvard University. 
TIMES :—*‘ An important and in some respects a novel contribution to the literature of philosophical speculation.” 
__ MANCHESTER GUARDIAN :—‘A considerable work, with which every philosopher and student of mental science 
will have to reckon, and which, notwithstanding its bulk, will find many readers outside the ranks of specialists.” 
BY THE AUTHOR OF ‘“ECCE HOMO.” 
Just Published, New Edition, Globe 8vo, 6s. 


NATURAL RELIGION. By the Author of “ Ecce Homo.” Third Edition. 


R Books III. and IV. separately, Globe 8vo, Cloth, 2s. 
A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs. 
together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. 


Book I., 1s.; Books I. and II, 1s. 6¢.; Books I.-IV. 3s. ; Books III.-VI., 3s. ; Books V., VI., and XI., 2s. 6d. ; 
Books I.-VI. and XI., 4s. 6d. ; Book XI., 1s. 


NEW ISSUE IN MONTHLY PARTS. 
Part I., Just Ready, Folio, 5s. net. 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 
Series of 84 Modern Maps. By JOHN BARTHOLOMEW, F.R.G.S. With Geographical Index to 100,000 Places. 
To be completed in 8 Monthly Parts. 

ued that rae Atlas, upon the production of which no pains have been spared, will compare favourably both in contents and price with 
yet been published, 

ATHENEL M ort One of the most complete and trustworthy works of the kind available at a moderate price.” 

SPECTA TOR pod ‘A book of sterling value, which should take its place at once as a standard book.” 

SPE AK ER :— , It is one of the most judiciously conceived and carefully executed which we have seen for a long time.” 

MORNING POST :—**‘ It is certainly one of the best works of the kind extant.” 

SCOTTISH GE OGRAPHICAL MAGAZINE :—‘‘It is emphatically ¢he atlas for newspaper readers and students of 

contemporary changes in geography.” 





; * =. vs WHITE a 
. Just Ready, Extra Crown 8vo, Cloth, 12s. 6d. 
WILD BEASTS AND THEIR WAYS: Reminiscences ot Europe, Asia, Africa, 
and America. From 1845-1888. With special permission dedicated to H.R.H. the Prince of Wales. By Sir SAMUEL 
W. BAKER, M.A., F.R.G.S., F.R.S., Author of ‘The Nile Tributaries of Abyssinia,” ‘‘The Albert N’yanza Great 
Basin of the Nile,” &c. With Illustrations. 2 Vols., 8vo, 32s. 
TIMES :—‘* The work is full of exciting adventure.” 


WORLD :—* Sir Samuel is, as all the world has long known, a mighty hunter. As Ulysses was to men, so he is to wild 
beasts. . . . The stories are splendid.” 


MACMILLAN AND CO., LONDON. 
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F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects | 


of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass) and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the RovAL AGRICUL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


MINERALOGY AND GEOLOGY. 
Special Award of First Order of Merit, Melbourne, 
1888-89, for Collections, &c. 

Aso, E1Gut oTHeR First Crass Prize MeEpDALs. 

Special Collections for Students, Lecturers, and Museums. 


NEW CATALOGUE OF COLLECTIONS, Micro-Sections of Rocks 

—Apparatus and Appliances—Minerals for Chemical Purposes— 

Cabinets—Hammers—Mineral Specimens—Meteorites—Blowpipe 
Apparatus—Rocks, &c. NOW READY, FREE. 


THE LARGEST STOCK & VARIETY IN ENGLAND. 


JAMES R. GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 

1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 


CATALOGUES Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c, 
LESSONS GIVEN. 


WILLIAM BANKS, 


OPTICIAN, 


Astronomical Telescopes, Equatorial Mountings, 

Collimators, Driving 
SCIENCE DEPOT: 

32 CORPORATION STREET, BOLTON. 





New and Interesting Species of Shells from Borneo, 


Lake Tanganyika, Philippine Islands, &c. 
COLLECTIONS PURCHASED. SPECIMENS EXCHANGED, 
Manufacturer of GLASS-TOPPED BOXES, &c. 

Foreign Correspondence Invited. 

HUGH FULTON, Dealer in Recent Shells, 


89 Futnam Roap, Lonpon, S.W. 


locks, and all Requisites. 





|JOURNAL OF THE INSTITUTION OF 
| ELECTRICAL ENGINEERS, 


PaRrT or. 
Edited by F. H. WEBB, Secretary, 


| Containing the Inaugural Address of the President, Prof. William Crookes, 
F.R.S., ‘‘ Electricity iz Transitu from Plenum to Vacuum.” Also the 
following Papers :—“ Electric Lighting from Central Stations, with Special 
Reference to the Chelsea System,” by Major-General C E. Webber, C.B., 
(ret.) R.E., Past President ; and “The Early History of the Telegraph in 
India,” by P. V. Luke, C.I.E., Member ; together with Abstracts of Articles 
relating to Electricity and Magnetism appearing in the principal Technical 
Journals, English and Foreign, during the months of November and Decem- 
ber, 1890, and January, 1891, with Abstracts of some of the more important 
of those appearing from June to October, 1890. 


Price 3s. 
E. & F. N. SPON, 125 Strand. 





Just Published, Price Four Shillings and Sixpence. 


SURVEY OF FISHING GROUNDS, 
WEST COAST OF IRELAND, 1890 I.—On THE EcGcGs anp 
Larv or TeLeosTeans. By ERNEST W. L. HOLT, St. An- 
drews Marine Laboratory. [Illustrated by a Table and Six Plates. 
‘Scientific Transactions of the Royal Dublin Society,’’ Volume IV. 
(Series I1.), Part VII. 

Copies of the above can be had from 
WILLIAMS & NORGATE, 
London : 14 Henrietta Street, Covent Garden; Edinburgh : 
Frederick Street. 


20 South 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 
Just Published. 
SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 
OUR MORALITY AND THE MORAL QUESTION, 2s. 62. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 55. 
HOW TO WORK WITH THE MICROSCOPE. _ too 
Plates. 21s. (Harrison.) 

THE MICROSCOPE IN MEDICINE, 86 Plates. 21s. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
THE ‘*MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 55s. 6¢. 


London: J. & A. CHURCHILL. 
Post Free for Six Stamps. 


A New Classified Catalogue (No. 106) of 
Important Works for Sale on 


BOTANY : 


PART I.—GEOGRAPHICAL BOTANY: 1100 WorkKs., 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


ere ae 
STANLEY fis 
— 
Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 





Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mezpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, Marcu 12. 


Royat Society, at 4.30.—On the Plasticity of an Ice Crystal: the 
late J. C. 
fractive Index of certain Liquids: W. Cassie.—On the Bisulphite Com- 
pounds of oy Blue and Ceerulin as Sensitizers for Rays of Low Re- 
frangibility : Geo. Higgs.—On the Mechanical Properties of Metals in 
Relation to the Periodic Law: Prof. Roberts-Austen, F.R.S. 

MaTHEMATICAL Society, at 8.—On Cusp-Loci, which are enveloped by 
the Tangents at the Cusps: Prof. M. J. M. Hill.—On the Partitions of a 
Polygon: Prof, Cayley, F.R.S. 

Rovat INSTITUTION. at 3.—Modern Chemistry in Relation to Sanitation : 
Prof. C. Meymott Tidy. 


FRIDAY, Marcu 13. 

Society or ARTS, at 4.30.—The Science of Colour: Captain Abney, C.B., 
F.R.S. 

Rovat ASTRONOMICAL SOCIETY, at 8. 

InstitvTion oF Civit ENGINEERS, at 7.30.—The Lanarkshire and Ayr- 
shire Railways: W. A. P. Tait. 

AMATEUR ScIENTIFIC SociETY, at 8.—Some New Zealand Plants (illus- 
trated with Specimens): A. Vaughan Jennings. 

Rovat INSTITUTION, at 9.—The Culture of the Singing Voice : 
Semon. 


Dr. Felix 


SATURDAY, Marcu 14. 
Rova INSTITUTION, at 3.—The Forces of Cohesion : 
Rayleigh, F.R.S. 


Right Hon. Lord 


SUNDAY, Marcu 15 
spay Lecture Society, at 4.—Alcohol: its Production and Consump- 
tion (with Oxy-hydrogen Lantern Sieseniiens and Experiments) ; Prof. 
Percy F. Frankland. 
MONDAY, Marcu 16. 
Society or Arts, at 8.—Photographic Chemistry : 
F.R.S, 


Prof. R. Meldola, 


TUESDAY, Marcu 17. 

ZOOLOGICAL SoctETy, at 8.30.—Note on some Dermal Plates of Homosteus 

from the Old Red Sandstone of Caithness : A. Smith Woodward.—Notes 
1 Lacerta simonyi: G. A. Boulenger.—On some Neuroptera Odonata 

(Dragon-flies) collected by Mr. E. E. Green in Ceylon: W. F. Kir ry. — 
On some Antelopes procured by Mr. T. W. H. Clarke in Somali- land: 
Oldfield Thomas. 

Society oF Arts, at 8.— ex Tt of Tasmanian Industries : 
Sir Edward N. C. Braddon, K.C.M.¢ 

Rovat Sratisticat Soc on TY, at 7.45.—On Prison Ethics and Prison 


Labour: Dr. Fred eric J. Mouat, President. 
INSTITUTION or Civit ENGINEERS. at 8.—On the Sut terranean Water in the 
hal k Formation « of the Upper Thames, ation to the Supply of 





London: John Thornhill Harrison. (Discus , 
Rovat InsTITUT ION, at 3.—The Structure and Functions of the Nervous 
System; Part I. The Spinal Cord and Ganglia: Prof. Victor Horsley, 
F.R.S. 
VEDNESDAY, Marcu 18. 
Royal Mursonotos ICAL SOCIETY, at g —A Contribution to the History 


| CATALOGUE (230) OF BOOKS ON THE 


McConnel. —On the Effect of Temperature upon the Re- | 


f Rain-Gauges: G,. J. Symons, F.R.S | 
Rovat MicROSCoPICAL Society, at 8. —~New Method of demonstrating | 
Cav sin Dental and Osseous Tissues: T. Charters White 





oF ARTs, at 8.—Harbours, Natural and Artificial: F. H. Cheese- 
wright. 

INSTITUTION OF CiviL ENGINEERS, at 2.—Students’ Visit to the Goods 
Depot of the London, Tilbury, and Southend Railway, at Whitechapel. 
THURSDAY, Marcu 19. 

pened SOCIETY, at 4.30. 





Lin) . Socrery, at 8.—Researches on Earthworms of the Genus Lum- 

1 Rev. Hilderic Friend.—On Hemiptera and Heteroptera of 

( ylo 1: W. F. Kirby.—Life-History of Two Species of Puccinia ; 
Surgeon-Major A. Barclay. 


Ci EMICAL Socemey, at 8.—The Molecular Refraction and Dispersion of 


: Dr. J H. Gladstone, F.R.S.—Contributions to our 


ar Is S 












“no ft nite Alkaloids ; Part I. The Crystalline Alkaloid of 
Aconitum napel f. Dunstan and Dr. W. H. Ince.—Th Crystallo- 
graphic Character of Aconitine fro>m Aconitum napellus : A. E. Tutton. 

k Fe INSTITUTION. at 3.—Mr ‘ern Chemistry in Relation to Sanitation: 


’rof. C. Meymott Tidy. 
FRIDAY, Marcu 20. 
PHYSICAL Seman, at 5.—The Theory of Dissociation into Ions and its 
Consequences : S. U. Pickering, F.R.S.—Some Points in Electrolysis: J. 
irne.—The Variation of Surface Tension with Temperature : A. L. 


a y-—On Magnetic Proof-Pieces and Proof-Planes : Prof. S. P. 


i son 
RovAL INsTITUTION, at 9.—Hydrophobia: Prof. Victor Horsley, F.R.S. 
" ITURDAY, Marcu 21. 
R ee INSTITUTION, at 3.—The Forces of Cohesion: Right Hon. Lord 
Nayiel 1, a >. 





Excellent Copies of the actual, ‘natural Handwriting, also | 


of Drawings, Music, even of elaborate Sketches, Pro- 


grammes, Plans (up to Double-Elephant size), Shorthand, and | 


Type- -Writing, are easily, quickly, and cheaply produced by the 


UTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


MATHEMATICS, PURE and APPLIED; containing 
many Works of the OLD MATHEM ATICIANS, Mathe- 
matical and Astronomical JOURNALS, OBSERVA- 
TIONS, &c. 96 Pages. Free on Application. 


Transactions of the Royal Society of London 


from 1836 (Part 2) to 1876, as issued as £30 00 
Proceedings of the Royal Society of London, 

Nos. I to 270 (1854-88) a os 6 100 
American — of Mathematics, Vols. I, to 

XII. (1890)... 12120 
Proceedings of Cambridge Philosophical Society, 

Vols. 1 to 7, Part 2 (all published) .. 4 40 
Quarterly Fournal of Mathematics, Vols. I to 24 

(1890) ... : 30 O00 


M ACMILL AN & BOW ES, ‘Cantaldes, 
BOILING WATER OR MILK, 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


BREAKFAST OR SUPPER. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses. New Triple 
constructed for B. J. Matpen, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra T riple, Prize Medal, Highest Award 
Supplied tothe Royal Polytechnic Institution Dr. H. GRATTAN GuINNEss, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue, 300 Pages, rs. ; Postage, sd. 
Smaller do.,6¢. Pamphlets Free. HUGHES, Specialist, Brewster House, 
Mortimer Road, Kingsland, N. 


JOHN J. GRIFFIN & SONS, Limite, 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 








CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 


APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. 


Senp FoR CATALOGUES, FREE ON APPLICATION. 


SUBSCRIPTIONS TO “NATURE.” 





s. dd. 
WO cece eto erivcvncanres BS 
ROU c ee cereseseoscs se BEE 
Quarterly » ¥ G 
To the United States, the Continent, &e. — 
... Sr a eee er 
DOES «sts necanevennes SEU 
Quarterly ... eo a s 
To India, China, and Japan :— 
MOG sete scan scverarasenoe BSE 
Halfyearly. ©... ss... +. 16 6 
Quarterly ..... , 8 6 





CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after. 
4 % 


One Eighth Pege, or Quarter Column ... o 18 
Quarter Page, or Halfa Column ..... I 95 
Halfa Page, ora Column .......-. 3 3 
Whole Page ...... eee ae 


cooak 





Money Orders payable to MACMILLAN & CO, 
SrrRANnpD, W.C. 


OFFICE: 29 BEDFORD STREET, 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


NEW BOOK BY THE LATE DEAN CHURCH. 
Now Ready, 8vo, Cloth, 12s. 6d. net. 
THE OXFORD MOVEMENT. TWELVE YEARS, 1833-1845. 
By the late R. W. CHURCH, M.A., 
Dean of St. Paul’s, Honorary Fellow of Oriel College, Oxford. 


an. This volume is based upon the writer's personal rece plecti tions, roy a record of the principal phases of the movement, with character- 
shetches of the principal figures—Newman, Keble, Hurrell Froude, W. G. Warde, &c. 


ANOTHER R VIEW | OF THE OXFORD MOVEMENT. 
New Edition, with Additions, 8vo, 145. 
WILLIAM GEORGE WARD AND THE OXFORD MOVEMENT. By 
WILFRID WARD. With Portrait. 


This new issue contains considerable additions to the last chapter, on the relations of the Oxford Movement to modern religious thought. An 
alphabetical index is also added. 


CHURCH TIMES :—‘‘ There is no distinct history of the Tractarian Movement, but ‘ William George Ward and the Oxford 
Movement’ gives the best picture of the chief events in its course.” 
Just Published, 8vo, 145. net. 


THE RIGHT HON. ARTHUR MacMURROUGH KAVANAGH : a Biography 
from Papers chiefly Unpublished, compiled by his Cousin, SARAH L. STEELE. With Portrait. 

BLACKWOOD'S MAGAZINE :—* Tosay of the subject of this memoir that he was one of the most extraordinary men of 
his own generation, is to say little. We should doubt if the history of the world has many such to show. . . . The book is most 
interesting, written in a most agreeable style, and full of picturesque effects: altogether a worthy tribute to one of Ireland's best 
gentlemen.” 





NEW AND CHEAPER EDITION. 
Just Published, Crown 8vo, Cloth, 6s. 
A CIGARETTE MAKER’S ROMANCE. 
BY F. MARION CRAWFORD. 
TIMES :—‘* The idea is original in a striking degree.” 
GLOBE :—“ We are inclined to think this is the best of Mr. Marion Crawford’s stories.” 
BY THE SAME AUTHOR. 
Crown 8vo, Cloth, 3s. 6d. each. 


MR. ISAACS: a Tale of Modern India. A TALE OF A LONELY PARISH. 
DR. CLAUDIUS: a True Story. PAUL PATOFF. 

A ROMAN SINGER. WITH THE IMMORTALS. 
ZOROASTER. GREIFENSTEIN. 

MARZIO’S CRUCIFIX. SANT’ ILARIO. 


Just Published, New Edition, Crown 8vo, Cloth, 3s. 6d. 
A YEAR IN A LANCASHIRE GARDEN. By H. A. Bricur, Author of 
‘The English Flower Garden.” 
TIMES :—*‘\t is the true story of a year’s gardening written by an accomplished man, whose flowers tell him many stories 
and pleasant things not to be found in the nurseryman’s catalogue. . . . A faithful and fascinating garden story.’ 
MANCHESTER EXAMINER :—“ There is not a dull page in the book, which we recommend with all the more pleasure 
as the story of a year in a garden in this country.’ 
NEW NOVEL BY RUDYARD KIPLING. 
Just Published, Crown 8vo, Cloth, 6s. 
THE LIGHT THAT FAILED. 
By RUDYARD KIPLING. 
Re-written and considerably enlarged. 
BY THE SAME AUTHOR. 
PLAIN TALES FROM THE HILLS. Crown 8vo, Cloth, 6s 


NEW VOLUME OF ENGLISH MEN OF ACTION. 


Crown 8vo, 2s. 6d. 
WARWICK THE KINGMAKER. By C. W. Oman, M.A., Fellow of All 


Souls’ College, Oxford. 
DAILY NEWS :—** The biographer has done his work faithfully, lovingly, and well. The whole of the little volume 
is full of movement and life.” 
ANTI-F¥ ACOBIN :—‘‘ The most valuable of the excellent series to which it belongs. . . . The present volume is more than 
a mere biography or character-study. It is beyond all question the best book which has yet appeared on the Wars of the Roses.’ 


PREVIOUS VOLUMES. 


GENERAL GORDON. By Colonel Sir W. BUTLER STRAFFORD. By H. D. TRAILL. 

HENRY V. By the Rev. A. J. CHURCH. WARREN HASTINGS. By Sir ALFRED LYALL. 
LIVINGSTONE. By THomAs HuGHEs. PETERBOROUGH. By W. STEBBING. 

LORD LAWRENCE. By Sir RicHArD TEMPLE. CAPTAIN COOK. By WALTER BESANT. 
WELLINGTON. By GEorGE Hooper. SIR HENRY HAVELOCK. By A. Forses. 
DAMPIER. By W. CLARK RUSSELL. CLIVE. By Colonel Sir CHARLES WILSON. 

MONK. By JULIAN CoRBETT. SIR CHARLES NAPIER. By Colonel Sir W. BuTLER. 


SIR FRANCIS DRAKE, By JULIAN CorBETT. 
*.* Other Volumes will follow. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & GO.S PUBLICATIONS. 


BIOLOGY. 


MICRO-ORGANISMS AND _ DISEASE. An 


Introduction into the Study of Specific Micro-Organisms. By E. | 


KLEIN, F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholomew's Hospital, Professor of Bacterio- 
logy at the College of State Medicine, London. Illustrated. ‘Third 
Edition, Revised. Crown 8vo. 6s. 


THE BACTERIA IN ASIATIC CHOLERA. 


By the same Author. Crown 8vo. 5s. 


TEXT-BOOK OF COMPARATIVE ANATOMY. 


3y Dr. ARNOLD LANG, Professor of Zoology in the University of | 


Zurich. ‘Translated by H. M. Bernarp, M.A., and M. BEerRNnarp. 
Introduction by Prof. E. Hagcxet. 2 Vols. Illustrated. 8vo. 
[Zn the press. 

THE ADVANCEMENT OF SCIENCE. = Occa- 
sional Essays and Addresses. By E. RAY LANKESTER, F.R.S. 
ovo. ras. Od, 

THE ORIGIN AND METAMORPHOSES OF 
INSECTS. By the Right Hon. Sir JOHN LUBBOCK, F.R.S., 
D.C.L., LL.D., &c. Illustrated. Fifth Edition. Crown 8vo. 3s. 6d. 

ON BRITISH WILD FLOWERS CONSIDERED 
IN RELATION TO INSECTS. By the same Author.  Illus- 
trated. Fifth Edition. Crown 8vo. 4s. 6d. 


FLOWERS, FRUITS, AND LEAVES. By the 
same Author. Illustrated. Second Edition. Crown 8vo. 4s. 6d. 
SCIENTIFIC LECTURES. By the same Author. 
Second Edition. 8vo. 8s. 6d. 

FIFTY YEARS OF SCIENCE. Being the Address 
delivered at York to the British Association, August 1881. By the 
same Author. Fifth Edition. Crown 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY ANATOMY. By 


ST. GEORGE MIVART, F.R.S., Lecturer on Comparative Anatomy 
at St. Mary’s Hospital. Illustrated. Fcap.8vo. 6s. 6d. 


THE FERTILIZATION OF FLOWERS. _ By 
HERMANN MULLER. Translated and Edited by D'Arcy 


W. ‘THompson, B.A., Professor of Biology in University College, 
Dundee. Witha Preface by C. Darwin, F.R.S. Illustrated. 8vo. 21s. 


LESSONS IN ELEMENTARY BOTANY. By 
DANIEL OLIVER, F.R.S., late Professor of Botany in University 
College, London. Illustrated. Feap. 8vo. 45. 6d. 

FIRST BOOK OF INDIAN BOTANY. _ By 


the same Author. Illustrated. Extra Fcap. 8vo. 6s. 6d. 


_A COURSE OF INSTRUCTION IN ZOOTOMY 


(VERTEBRATA). By T. JEFFREY PARKER, F.R.S., Professor 
of Biology in the University of Otago, New Zealand. Illustrated 
Crown 8vo. 8s. 6d. 


LESSONS IN ELEMENTARY BIOLOGY. By 


the same Author. Illustrated. Crown 8vo. (/n the press. 


THE MORPHOLOGY OF THE SKULL. By 
Prof. W. K. PARKER, F.R.S., and G. T. BETTANY. Illustrated. 


THE SCIENTIFIC EVIDENCES OF ORGANIC 
EVOLUTION. By GEORGE J. ROMANES, F.R.S., Zoological 
Secretary of the Linnean Society. Crown 8vo. 2s. 6d. 

THE MYOLOGY OF THE RAVEN (Corvus corax 
sinuatus). A Guide tothe Study of the Muscular System in Birds. By 
R. W. SHUFELDT. Illustrated. 8vo. 13s. net. 

DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCII AS ARE CAUSED BY FUNGI. By W. G. 
SMITH, F.L.S. Illustrated. Feap. 8vo. 4s. 6d. 

DARWINISM: An Exposition of the Theory of 
Natural Selection, with some of its Applications. By ALFRED 
RUSSEL WALLACE, LL.D., F.R.S. Third Edition. Crown 8vo. 
gs. 

TIMBER AND SOME OF ITS DISEASES. By 
H. MARSHALL WARD, F.R.S., Professor of Botany in the Royal 
Indian Engineering College, Cooper's Hill. Illustrated. Crown 8vo. 6s. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. By Prof. R. WIEDERSHEIM. 
Adapted by W. Newrow Parker, Professor of Biology in the Univer- 
sity College of South Wales and Monmouthshire. With Additions. 
Illustrated. 8vo. 12s. €d 


MEDICINE. 


A MANUAL OF PUBLIC HEALTH. By A. 
WYNTER BLYTH, M.R.C.S. 8vo. 17s. net. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P., F.R.S. Adapted to the United States 
Pharmacoperia, by Francis H. Wittiams, M.D., Boston, Mass. 
Third Edition. Adapted to the New British Pharmacopceia, 1885. 8vo. 
21s. 


TABLES OF MATERIA MEDICA: a Companion 


tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition, Enlarged. Cheaper Issue. 8vo. 5s. 


LESSONS ON PRESCRIPTIONS AND THE ART 
OF PRESCRIBING. By W. HANDSEL GRIFFITHS, Ph.D., 


L.R.C.P.E. New Edition. Adapted to the Pharmacopecia, 1885. 
1Smo. 35. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic 
and Practical. By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.} 
With Illustrations. Vol. I. 8vo. 25s 


| A TEXT-BOOK OF GENERAL THERAPEU- 


TICS: being an Account of Climate, Diet, Massage, Electricity, 
Hypnotism, Baths, Venesection, &c. By W. HALE WHITE, M.D., 
F.R.C.P. With Illustrations. Crown 8vo. 8s. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER, of Tiibin- 
gen. Translated and Edited for English Students by Dona.p 
Macauister, M.A., M.D., B.Sc., F.R.C.P. With Numerous IIlus- 
trations. Medium 8vo. 


Part IL—GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


12s. 6d. 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.— 
VIII. Second Edition. 12s. 6d. Sections IX.—XII. 12s. 6d. 


MENTAL AND MORAL PHILOSOPHY. 


HAND-BOOK OF PSYCHOLOGY: SENSES AND 
INTELLECT. 3y Prof. J. M. BALDWIN, M.A,LL.D. Second 
Edition, Revised. 8vo. 125. 6d. 

THE MATHEMATICAL ANALYSIS OF LOGIC. 
Beiog_ an Essay towards a Calculus of Deductive Reasoning. By 
sEORGE BOULE. 8vo. Sewed. ss. 

HAND-BOOK OF MORAL PHILOSOPHY. By 
a Rev. Prof. HENRY CALDERWOOD, LL.D. Fourteenth 
“dition, largely re-written. Crown 8vo. 6s. 

SEEING AND THINKING. By the late Prof. W. 
K. CLIFFORD, F.R.S. With Diagrams. Crown 8vo. 3s. 6d. 
OUTLINES OF PSYCHOLOGY. By Prof. Hoérr- 

DING. Translated by M. E. Lowxves. Crown Svo. 6s. 


[Just ready. 


THE PRINCIPLES OF PSYCHOLOGY. By 
WM. JAMES, Professor of Psychology in Harvard University. 2 Vols. 
Svo. 255. net. 


PRIMER OF LOGIC. By the late W. STanLey 
JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 15. 


ELEMENTARY LESSONS IN LOGIC; Deduc- 


tive and Inductive, with Copious Questions and Examples, and a Voca- 
bulary of Logical Terms. By the same Author. New Edition. Fceap, 
8vo. 35. 6d. 

THE PRINCIPLES OF SCIENCE. A Treatise 


on Logic and Scientific Method. By the same Author. New and 
Revised Edition. Crown 8vo. 12s. 6d. 


STUDIES IN DEDUCTIVE LOGIC. 


same Author. Second Edition. Crown 8vo. 6s. 


By the 


MACMILLAN AND CO., LONDON. [7] 
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ABLISHED 18s: 99 HATTON GARDEN, 
"Tae OGUE FREE 
London, E.C, 
”9 
peace: Ai tens. LANTERNS, &c. * OPTIM Is 
E Ss 
cient for Estution, ENLARGING APPARATUS. 
The Lens gives crisp Patent Quick Acting Rack Adjustment. 
definition, being a supe- This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Camera adjusted 
rior Achromatic Photo- by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
graphic Combination, brilliant illumination. Compound Condensers. 
with Rack and Pinion, If with Russian Iron 
Compound Condenser CoNnDENSER. instead of Mahogany 
: of 4 in. diameter, 3-wick : s a. Body. s. @. 
Refulgent Lamp. 5-in., no front lens ... .. 1000 s-in.,nolens .. 75 0 
y ree omg with ,, oe oe 1270 | 5-in.,and,, .. 102 6 
Japanned Metal, complete in Box .. 110 0 >t agg a “a ae eae) = 4 a nl es. A : 
Mahogany outside body one ana a Ss © 7-in, * no rs pe ce 155 0 zia., Bo — = 110 ; 
Mahogany outside body, Panelled 7-in., with ,, ee oe 173 6 7-in., and oa --- 1379 
Door, Brass Stages, and Sliding 8-in., 5 ” w+ o 2560 | 8-in., » s» 1600 
g-in., 4, . ee ow 2900 ” oe 
Tube ove eee oe on - 420 1o-in, 4 8 se 2. 360 0 2 ae aie ag ae 
o eins. oe 580 0 aso. - 4500 


Russian Iron Body, Brass Siiding Tube 2 5 


WIMSHURST MACHINE. | 
Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 o 


pid » ” 5 10 oO 
610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 
EARVEW @ PEAE, 


56 CHARING CROSS ROAD, W.C 





PURCHASERS OF SELF- RECORDING | : 
INSTRUMENTS, OIL ENGINE 


such as 








Self-recording Barometers, | (PRIESTMAN’S & HUME’S PATENTS). 

Self-recording Thermometers, NO COAL. NO GAS. NO BOILER. NO SMOKE. 

Self-recording Hygrometers, 

Self-recording Galvanometers, USES COMMON MINERAL OILS ONLY. 
Sy Self-recording Rain-gauges, NO EXTRA INSURANCE CHARGED. 





&c., 

Show ee eee pee Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
Sees eee ey ee and at Windsor, 1889. First Prize awarded for Small Farmers’ 
Motor, Plymouth, 1890, Gold Medal awarded, Edinburgh, 1890. 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


This mark has been entered by the Inventors and Manufacturers. 
No articles without this Mark are genuine, Works: Hull. London Offive: 73a Queen Victoria Street, E.0. 


TRADE MARK 











Printed by RicHarp CLAY AND Sons, LiMiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, March 12, 1891. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


~ No. 1116, VoL. 43.] THURSDAY, 


f Registered as a Newspaper at the General Post Office.) 
THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 

Tue OBSERVATORY, MELBOURNE, 
October 10, 1888. 

Dear Sitr,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
satisfactory results. 

(Signed) R. J. Evvery. 























PRICES FROM 
£5 to £7. 
ALSO MADE 

WATCH SIZE. 


EpinsurGu, May 31,’89- 

Deak Sir,—I have just 
returned from a six weeks’ 
| stay at the Ben Nevis Ob- 
servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about ,4, of an inch. 
During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taking it down 
2000 feet and then comparing it 
with the standard on my return. 
ts obtained speak volumes for the high-class workmanshipand great 
accuracy you have ores ned in the mar nathowase of this instrument. 

(Signed) C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 


J. J. HICKS, 8. 9, & 10 HATTON GARDEN, LONDON, 


“The ‘STAR’ MICROSCOPE is a modern —— at its low _—. 
The lenses alone are worth the money.”— sh Medical Journal 


RECK’S 


£2 2s. to £5 5s. 


lhe resu 
















through: 
out in brass, 
neatly 








in optical qualities, 
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but is now a hands 
well-finished Instrume ent. 


SPP POSCSSCOSOSOOOOSS 











MARCH 10, 1891. 


R.& J. BECK. 68 Cornhill, London, E.C. | 


[PRICE 15 CENTS. 


{All Rights are Reserved. 


BROW NINGS 
AMATEUR’S SET 


PHOTOGRAPHIC APPARATUS, 


Consisting of a Polished Mahogany Camera to take Pic- 
tures 4)” X 31”; one Double Dark Slide for two plates ; 
Achromatic Lens, for taking Portraits, Groups, Land 
scapes, &c.; Polished Pine Tripod Stand; 
Frame ; Vignette Glass ; Cutting Shape ; 1 Dozen Dry 
Plates ; 1 Packet of Mounting Cards ; Sensitized Paper ; 
Chemicals for Developing, Printing, &c. ; Ruby Lamp ; 
and Book of Instruc- 


Printing 


Focussing Cloth ; Glass Measure ; 
tions ; in Polished Case. 


COMPLETE PRICE, £2 10s. 
Illustrated Catalogue of Phot aph 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
OPERA RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


Apparatus sent Sree. 








Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World 


NEGRETTI & ZAMBRA, 
OprTiciaANs AND ScrenTiFiC INSTRUMENT MAKERS TO THE QUEEN 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
| Phot ograp! ners at the CRY STAL PALACE. 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 64 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London. 
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DEPARTMENT OF SCIENCE AND ART 


OF THE COMMITTEE OF COUNCIL ON EDUCATION, 
LONDON, S.W. 


(Telegraphic Address, ‘‘ Science and Art, London.”’) 


SCIENCE AND ART EXAMINATIONS, 1891. 


ART. 


. -m. I 21 Drawing (2nd Grade Examination). 
P d ane {7 to 8 p.m Model Drawing (2n r tion) 
7th April, Monday 18.15 to9.45 p.m. Freehand Drawing (2nd Grade Examination). 
28th ,, Tuesday 7 to 8.30 p.m. Perspective (2nd Grade Examination). 


SCIENCE. 


P.M. 
25th April, Saturday 6 to Io I.—Practical Plane and Solid Geometry. 
29th ,, Wednesday 7 to Io XIV.—Animal Physiology. 
30th =, ‘Thursday i VI.—Theoretical Mechanics. 
Ist May, Friday - VII.—Applied Mechanics. 
\ II.—Machine Construction and Drawing. 
2nd ,, Saturday 6 to Ic III.—Building Construction. 


IV.—-Naval Architecture. 
4th ,, Monday 7 to 10 XXIII.—Physiography. 
( XVIII.—Principles of Mining. 


5th ,, Tuesday = ; V.—Mathematics, Stages 6 and 7. 
{ XXIV.—Principles of Agriculture. 
6th ,, Wednesday 7 to 10.30 V.—Mathematics, Stages 1, 2, 3. 
7th ,, Thursday 7 to 10 IX.—Magnetism and Electricity (including Alternative 
Elementary Physics). 
8th ,, Friday wie VIII.—Sound, Light, and Heat. 
ith ,, Monday :_ —— 
a \ V.—Mathematics, Stages 4 and 5. 
12th ,, Tuesday ” | XXV.—Hygiene. “ie 7: 
13th ,, Wednesday ” “it oe saat 
14th ,, Thursday ‘ X.—Inorganic Chemistry (including Alternative 
Elementary Chemistry). 
27th ,, Wednesday - XV.—Botany. 
+. ts { XIII.—Mineralogy. 
28th ,, Thursday ” (. XXI.—Nautical Astronomy. 
= \ XVI. and XVII.—Biology. 
2gth ,, Friday ” ( XIX.—Metallurgy. 


Candidates who do not belong to any regularly constituted Science or Art Class should apply before March 20 to the Special 
Local Secretary of the district, or, in case they do not reside within a Special Local Secretary’s district, to the Secretary of the 
nearest Class which is to be examined in the subject they require. A fee for each Candidate, not exceeding 2s. 6d. per 
evening, may be charged by the Local Committee, or the Special Local Secretary. The Special Local Secretaries for the London 
districts are as follows :—Chelsea and Westminster, J. R. Langler, Esq., 130 Horseferry Road, Westminster, S.W. ; City (East) 
and Hackney, F. E. Harding, Esq., Murton House, Higham Road, Woodford Green, Essex ; City (West) and Finsbury, 
W. H. Congreve, Esq., Birkbeck Institution, Bream’s Buildings, Chancery Lane, E.C. ; Greenwich and Deptford, J. J. Pakes, 
Esq., 10 Malpas Road, Brockley, S.E.; Lambeth (East), and Lambeth (West), F. Dugard, Esq., 3 Sibella Road, Clapham, 
S.W. ; Marylebone, F. Pope, Esq., 18 Baker Street, Portman Square, W. ; Southwark and Lambeth (North), E. B. Gammon, 
Esq., 137 Grosvenor Park, Newington, S.E. ; Tower Hamlets, E. J. Sharpe, Esq., 30 Powerscroft Road, Lower Clapton, N.E. ; 
Woolwich and Plumstead, R. T. Smith, Esq., 246 Burrage Road, Plumstead, Woolwich ; Stratford and West Ham, J. Horn, Esq., 
72 Chobham Road, Stratford, E. ; Tottenham and Wood Green, J. F. Adams, Esq., Leamington Lodge, Tottenham, Middlesex. 


Individual Candidates who do not reside near any place where a, Local Examination Committee has been formed may be 
examined in all Science and Art Subjects at the South Kensington Museum, as far as room will allow. A Registration Fee of 
2s. 6d. per evening, or a Composition Fee of 1os. for any number of evenings, will be charged if application (on Form No. 325) 
is made before March 20, and afterwards of 5s. per evening, or a Composition Fee of 20s. for any number of evenings, if made 
before April 15. Applications for examination at South Kensington cannot be received after April 15. 

By order of the 
Committee of Council on Education. 
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UNIVERSITY COLLEGE, BRISTOL. | 1 IVING SPECIMENS FOR THE MICROSCOPE. 


The Council will in MAY nominate to one of the Science Scholarships < : Rig : 
offered by the Commissioners of the 1851 Exhibition, Candidates are GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
invited to apply in one or more of the three subjects, Chemistry, Physics, 
and Engineering. They must as a rule have spent three years — THOMAS BOLTON, 62 BALSALL HEATH ROAD, 
secutively at University College, Bristol, engaged in a Systematic Course o BI 
Scientific Study. The Scholarship is of the value of £150 per Annum, and RMINGHAM, 
is tenable for Two Years. The Scholar must devcte his time to the prosecu- | Who last week sent to his subscribers Zygnema cruciata, with sketch and 
tion of some Special Study with the view to advancing Science or its appli- description. He also sent out Cristatella mucedo, Stephan osceros Eichornii, 
cation to the Industries of the Country. Melicerta ringens, Hydatina senta, Closterium, &c.; also Amoeba, Hydra, 

Applications should be forwarded under cover to the SecreTAry not later | Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological 
than April. Further details of the Scholarship may be obtained on appli- | Laboratory work. 


cation to ' ; Weekly Announcements will be made in this place of organisms T. B. 
JAM ES RAFTER, Secretary. is supplying. 
ar Specimen Tube, One Shilling, post free. 
UNIVERSITY COLLEGE, LONDON. Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
FACULTY OF MEDICINE. or Twelve Tubes for t08. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. eact. 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 
AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 
Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 


The Classes re-ccommence on MAY 1. and are so arranged as to afford 
a convenient opportunity for Students to begin their Medical Course. 
Full information may be obtained from the Office of the College, Gower 
Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


| 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


ASTRONOMICAL TELESCOPE Wanted. 


3 to 4 inches Object-glass.—Send full particulars of Maker,eMounting, 
Price, &c., to ‘‘ A.,” 45 Brompton Crescent, S.W. 


OSTEOLOGICAL SPECIMENS, 
eg ay a gy BROS., 49 Hardman Street, Liverpool. 
























Just Published, Price 1s., per Post, rs. 44d. 

THE VICTORIA UNIVERSITY CALEN- | 

DAR FOR THE YEAR 18o1. | 
London: MACMILLAN & CO. Manchester: J. E. CORNISH. 

Post Free for Six Stamps. 


A New Classified Catalogue (No. 106) of 


Important Works for Sale on JOHN J CRI FFIN & So NS L10 
BOTANY : 


PART I.—GEOGRAPHICAL BOTANY: r1oo Works, 





Now Reapy, 
Complete Illustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


A STANLEY Fe 


LONI ON LOO 





Well.fitted Dark Room for Use of Amateurs. 





Mathematical Instrument Manufacturer to H.M. Government, Council of Free Instruction to Beginners. 


India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 





22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


“WILLIAM BANKS, | 


Of the Highest Quality and Finish, at the most Moderate Prices. | OPTICIAN 
> 


Illustrated Price List Post Free. | 


| . . ‘ 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | _ AStronomical Telescopes, Equatorial Mountings, 


Excellence of Construction of Mathematical Instruments, and the only | i ivi isl 
: ; P| iving Clocks, and all Requisites. 
Goud Mepat in the International Inventions Exhibition 1885 for Mathe. | Collimators, Driv 8 : q 








matical Work. Silver Medal, Architects’ Exhibition, 1886. | SCIENCE DEPOT : 
Address :-GREAT TURNSTILE, HOLBORN, LONDON, W.C. | 32 CORPORATION STREET, BOLTON. 
Just Published. With 104 Illustrations. 68vo, 2 


A TEXT-BOOK OF CHEMICAL PHYSIOLOGY AND PATHOLOGY. 


By W. D. HALLIBURTON, M_.D., B.Sc., M.R.C.P., 
Professor of Physiology at King’s College, London; Lecturer on Physiology at the London School of Medicine for Women ; late Assistant Professor of 
Physiology at University College, London. 


London: LONGMANS, GREEN, & CO. 
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PUBLISHED BY J. & A. CHURCHILL. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R. S. 
With the co-operation of E. KLEIN, M.D., F.R.S.; ADAM SEDGWICK, M.A., ¥. B.S. 3 ol A. MILNES-MARSHALL, 
M.A., D.Sc., M.D., F.R.S. 





CONTENTS OF No. CXXVI., WITH TEN PLATES, PRICE ros. 


On a New Species of Phymosoma, with a Synopsis of the Genus | The Later Larval Development of Amphioxus. By ArrHur 


and some Account of its Geographical Distribution. By WILLEY, B.Sc. (of University College, London). 

ARTHUR E, SuHIpLey, M.A., F.L.S., Fellow and Lecturer | On the Structure of Two New Genera of Earthworms belonging 

of Christ’s College, Cambridge, and Demonstrator of Com- to the Eudrilide, and some Remarks on Nemertodrilu 

parative Anatomy in the University. By Frank E. BEDDARD, M.A., Prosector to the Zoological 
On the British Species of Crista. By StpNEY F. HARMER, M.A., Society of London. 


B.Sc., Fellow and Lecturer of King’s College, Cambridge. 


*,” Vol. XXXI., with Forty-five Lithographic Plates, is Now Ready, bound in Cloth, Price 42s. 


THE MICROTOMIST’S VADE-MECUM ; a Hand-book of the Methods 
OF MICROSCOPIC ANATOMY. By ARTHUR BOLLES LEE, — in the Russian Laboratory of Zoology 
at Villefranche-sur-Mer (Nice). Second Edition, much enlarged, 8vo, . 6d. 

A MANUAL OF BOTANY; Including in Structure, Classifications, 


en, Uses, and Functions of Plants. By ROBERT BEN’ [LEY, Professor of Botany in King’s College. Fifth 
Edition, with 1178 Engravings, Crown 8vo, 15s. 


A SYSTEM OF INORGANIC CHEMISTRY. By Wituiam Ramsay, 
Ph.D., F.R.S., Professor of Chemistry in ——— College, London. With 56 Engravings, 8vo, I5s. 
By the same Author. * 


ELEMENTARY SYSTEMATIC CHEMISTRY FOR USE _ IN 


SCHOOLS AND COLLEGE S. With Engravings, 4s. 6d. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster Mortey, 


M.A., D.Sc., Joint-Editor of ‘* Watts’ Dictionary of Chemistry.” Crown 8vo, 7s. 


WATTS’ INORGANIC CHEMISTRY. Edited. ‘ Won. A. TILDEN, 


D.Sc., F.R.S., Professor of Chemistry in the Mason College, Birmingham, Second E dition, Crown 8vo, 8s. 6d. 
Also edited by PRoF. TILDEN. 


WATTS’ ORGANIC CHEMISTRY. Second Edition, Crown 8vo, 10s. 
BLOXAM’ SC HEMISTRY ; Inorganic and Organic. With Experiments. 


Edited by J. THOMSON, Professor of C hemistry in King’s College, Eaciien, and A. G. BLOXAM, Demonstrator 
of Chemistry z the Royal Ag ricultural College, Cirencester. Seventh Editi on, with 282 Engravings, Svo, 18s. 


PRACTICAL CHEMISTRY AND QUALITATIVE INORGANIC 
ANALYSIS, specially adapted for Colleges and Schools. By FRANK CLOWES, D.Sc., Professor of Chemistry in 
University College, Nottingham. Fifth Edition, with 58 Engravings, post 8vo, 7s. 6d. 


VALENTIN’S QUALITATIVE ANALYSIS. Edited and Revised by 


Dr. W. R. HODGKINSON, F.R.S. (Edin.), Professor of Chemistry and Physics in the Royal Military Academy and 
Artillery C ollege, Woolwich. Assisted by H. CHAPMAN-JONES, F.C.S., Demonstrator in the Royal School of Mines, 
&c., and F. E. MATTHEW Ss, Ph. D., Cooper’s Hill College. Seventh Edition, 8vo, 8s. 6d. 


- TS r nN Tr . : g . ‘ cor 

HAND- BOOK OF VOLUMETRIC ANALYSIS; or the Quantitative 
Estimation of Chemical Substances by Measure, applied to Liquids, Solids, and fe Adapted to the requirements of 
Pure Chemical Research, Pathological Chemistry, Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., 
and for the Valuation of Substances used in Commerce, Agriculture, and the Arts. By FRANCIS SUTTON, Sixth 
Edition, with 102 Engravings, 8vo, 17s. 6d. 


FUEL AND ITS APPLICATIONS. By E. J. Mitts, D.Sc., F.R.S., 


and F, J. ROWAN, C.E. Being the First Volume of ‘‘ Chemical <n ogy, or Chemistry in its Applicatio ons to Arts and 
Manufactures,” edited by CHAs. Ep. Groves, F.R.S., and WM. THorpP, B.Sc. With 600 Illustrations, Royal 8vo, 305. 


TECHNOLOGICAL HAND-BOOKS. Edited by JoHN GARDNER, 
F.1.C., F.C.S., and JAMES CAMERON, F.I.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s. 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, 5s. 
ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES. With Engravings. Crown 8vo, 7s. 6d. 
SOAPS and CANDLES. With Engravings. Crown 8vo, 7s. 


LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, Marcu 19. 
—On the Uterine Villiform Papilla of Pteroplatza 











anes ~ and t ation to the Embryo: Prof. J. Wood-Mason and 

Alcock.—A New Test for Albumin and other Proteids: Prof. J. A. 
M Wil iam.—The Influence of Oxygen on the Formation of Ptomaines : 
Dr. W. Hunter.—Some Measures for Young's Modulus for Crystals, &c. : 
4. Mallock.—On the Chief Line in the Spectrum of the Nebula: J. E. 
Keeler. 


LINNEAN SO 
bricus : Re 


1ETY, at 8.—Researches on Earthworms of the Genus Lum- 
vy. Hilderic Friend.—On Hemintera and Heteroptera of 


Ceylon: W. F. Kirby. —Life-History of Two Species of Puccinia; 


Surgeon-M: 


ijor A. Barclay. 


CHEMICAL Soc IETY, “ 8.—The Molecular - efraction and Dispersion of 








graphic Ch: 


Dr. J. H. Gladstone, F.R.S.—Contributions to our 
e Aconite Alkaloids; Part I. ‘The Crystalline Alkaloid of 


um nagdiins Prof. Dunstan and Dr. W. H. Ince.—The Crystallo- 


aracter of Aconitine from Aconitum napellus : A. E. Tutton. 


Roval INSTITUTION. at 3.—Modern Chemistry in Relation to Sanitation: 


Prof. C. Meymott Tidy. 
FRIDAY, Marcu 20. 
PHYSICAL Society, at 5.—The Theory of Dissociation into Ions and its 
Consequences : S U. Pickering, F.R.S.—Some Points in Electrolysis : J. 


Swinbi irne. 


—The Variation of Surface Tension with Temperature: A. L. 


Selby.—On Magnetic Proof-Pieces and Proof-Planes: Prof. S. P. 


Thompson. 
Rovat INsTI 


TUTION, at 9.—Hydrophobia: Prof. Victor Horsley, F.R.S. 


SATURDAY, Marcu 21. 


RovAat Seg t TION, at 3.—The Forces of Cohesion: Right Hon. Lord 


Rayleigh, 


SOCIE TY OF 


F.R.S 


-R.S. 
MONDAY, Marcu 
Arts, at 8.—Photographic Chemistry: Prof. R. Meldola, 


TUESDAY, Marcu 24. 


Society or ARTS, at 8.—Uses of Cloisonné for Decoration in Ancient and 
Mod rn Times; Clement Heaton. 

In STITUTION or Crvi_ ENGINEFErs. at 8.—On the Reception and Storage of 
Petroleum Oil in Bulk: W. T. H. Carrington. 


PHOTOGR 


pHic Society, at 8.—Hand Cameras. (Discussion.) 


WEDNESDAY, Marcu 25. 


GEOLOGICAL SOCIETY, at 8. 


CHEMICAL 
Bearers ar 


WHY 


JOHN, 


. Bell 
on the st 





Society, at 8.—Anniversary Meeting.—Election of Offic: 
nd Council 


Demy vo, 12s. 


DOES MAN EXIST? The Con- 


1 Completion of ‘‘ Whence Comes Man?” By ARTHUR 





3 ¥ L L. 
has « niperrp ante’ the works of scientific men ir in their bear- 
ructure and growth of the human organism, and is familiar with 
itifie aoa philosophical theories. He w rites, too, it 
f all the theologies, and has followed o t the course of 
sht without fear or favour. ‘His work is a striking one, and 
make its impression.” —.S§ in 


Demy 8vo, 12s 


WHENCE COMES MAN: from Nature 


or from 





God? By ARTHUR JOHN BELL. 





‘This book isan extraordinary one. We advise t reader to prepare to 
: : : : - 
1 g deal f } Ar thinking as he goes thr 1 We val look with 
rit yr the second volume, which, if it equal the first, will 
sh the author's reputation as one of the thinkers of our time.”— 
r. 
ISBISTER & CO. (Limited), 15 and 16 ‘avistock Street, Covent 


Crozet's 


Garden, W.C. 


In the Press. 


Voyage to Tasmania, New Zealand, the 


Ladrone Islands, and the Philippines, 


Author of “‘T 





the Antipo 


London : 


IN THE YEARS 1771-1772. 
Translated and Edited by 
HENRY LING ROTH, 
The Aborigines of Tasmania,” ‘The A griculture ar 
of Eastern Russia,” &c., &c. 

With a Preface by _ 
JAMES R. BOOSE, 


Librarian to the Royal Colonial Institu te. 


1 Peasantry 


shed with beautiful Full- -page Autotype Plates, and other Illustrations 


in the Text. 
Price 10s. 6d. net. 
n will be strictly limited to 500 Copies, and each C py will be 
It is expected that at least half of the Editi n will be taken at 
Jes. Early application is sug 


ggested. 


TRUSLOVE & SHIRLEY, 143 Oxford Street, W. 


NATURE 








NOTICE. 


NATURE 


Of THurRspAy Next, MARCH 26, will contain an Article on 


LOUIS PASTEUR, 


and a Portrait Engraved on Steel will be presented with the 
Number. 

Proof Impressions of the Portrait, printed on India Paper, 
may be had of the Publishers, Price 5s. each. 

Office of NATURE—29 Bedford Street, Strand, London, W.C. 


CATALOGUE (230) OF BOOKS ON THE 
MATHEMATICS, PURE and APPLIED; containing 
many Works of the OLD MATHEMATICIANS, Mathe- 
matical and Astronomical JOURNALS, OBSERVA- 
TIONS, &c. 96 Pages. Free on Application. 

Transactions of the Royal Society of London 


from 1836 (Part 2) to 1876, as issued £30 00 
Proceedings of the Royal Society of London, 

Nos. I to 270 (1854-88) nie si 6 100 
American Fournal of Mathematics, Vols. I. to 

XII. (1890)... I2 120 
Proceedings of Cambridge P hilosophical ‘Society, 

Vols. 1 to 7, Part 2 “(all published) ... ‘ 4 40 
Quarterly Four nal of Mathematics, Vols. 1 to 24 

(1890)... ss om , a 30 O00 


MAC MILI AN. & BOWES, Cambridge. 


SOUTHALL BROS. & BARCLAY'S 





SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 
FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the Specialities ref rre ed to by Prof. Hillhouse in his edition of 
Strasburger’s ** Practical Botany.’’) 


| 
| Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors, 
|  $cissors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety 
Microscopes by the principal Makers, 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 





NO BELLADONNA NEEDED. 


| FOURNET’S REFRACTOMETER. 
| OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—‘*‘1s bad sight on the increase?’ is answered by A 
Fournet with much common sense.” 

Homeopathic Review :—“1f you need to see better, yet shrink from 
glasses, read A. Fournet’s ‘ Philosophy of Sight.’”” 
(15 Stamps, from the Author.) 
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F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fcssils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and ponent plate glass} and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the RovAL AGRICUL- 
TURAL COLLEGE. CIRENCESTER, comprise carefully chosen series of ty pical 
rocks, rock-constituents, and minerals of economic importance. Recen:ly 
received :—Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


AGRICULTURAL GEOLOGY. 


A New Collection of Specimens prepared especially for the Science and 
Art Department, containing examples of the various ROCKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced; also 
altered Substances employed as Fertilizers; also the various Minerals that 
produce the Colouring of Soils, &c. 


SIXTY SPECIMENS IN STRONG CABINET 


with Handles, and with Wooden Partition, so as to avoid Packing 


Price £3 10s. 


Specimens about 3 x 2 inches. 





PREPARED BY 
JAMES R. GREGORY, 
GEOLOGIST AND MINERALOGIST, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphy ritic 
Augite, Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway ;. Siliceous Qolite, ’Pennsy 1l- 
vania ; a Siliceous Rock with a perfect oolitic structure. 

1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 


CaraLoGues Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by W. Lant Carpenter, Esq., Prof. Forses. New Triple 
constructed for B. J. Ma.pen, Esq., this season. New Oxyhydrogen 
Microscope. Grand Results. Docwra [riple, Prize Medal, Highest Award. 
Supplied tothe Royal Polytechnic Institution. Dr. H. GRATTAN GUINNEssS, 
&c. Patent Pamphagos Lantern Science Lecture Sets. Novelties Cheapest 
and Best. Elaborately Illustrated Catalogue, 300 Pages, 15. ; Postage, 5d. 
Smaller do.,6¢@. Pamphlets Free. HUGHES, Specialist, Brewster House, 
Mortimer Road, Kingsland, N. 





New and Interesting Species of Shells from Borneo, 
Lake Tanganyika, Philippine Islands, &c. 


COLLECTIONS PURCHASED. SPECIMENS EXCHANGED. 


Manufacturer of GLASS-TOPPED BOXES, &c. 
Foreign Correspondence Invited. 
HUGH FULTON, Dealer in Recent Shells, 


89 Futnam Roap, Lonvon, S.W. 











BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted ip 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Flews easily from the Pen. 


Blotting-paper may be applied at the 
moment of writing. 





Can be obtained in London, through Messrs. Barctay & Sons, Faring. 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 


RUDOLPH KOENIG 


(DR. PHIL.). 


ACUUSTICAL INSTRUMENTS 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


NEW ILLUSTRATED CATALOGUE, 


Containing Price Lists in French, English, and German. 100 Pages 
132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free, 


Paris—27 Quai d’Anjou—Paris. 


Sueno Copies of the actual, natural Handwriting, alx 
of Drawings, Music, even of elaborate Sketches, "pre. 
grammes, Pians (up to Double-Elephant size), Shorthand, a0! 
Type- -Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &<. 
AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


KING, MENDHAM, 4 Co, 


Blectrical ainiaaens 


AND 
Manufacturing Electricians. 


SpEcIALITIES.—K.M.B. Pocket Galvanomete: 
12s. gd., post free. Testing Instruments f& 
Science Teachers, Wimshurst Machir es of highs 
efficiency, School Apparatus for Static and Volta: 
Experimental Purposes, Batteries and Electric 
Fittings of every description. 


Western Electrical Works, Bristol 


ILLUSTRATED CATALOGUE, Post FREE, aie 


SUBSCRIPTIONS TO “* NATURE" 














d. 
a ae 28 t) 
i Sa sf 
Quarterly .. i 

To the United States, the Continent, ¢ &e. — — 

eee cee a 
Half-yearly. . . ‘4 ; oe Se 
Quarterly .. 2 . =e 


To India, China, and Japan :-— i— 


i eee ie wa _— 2. 
Half-yearly . — oe , . 16 6 
Quarterly 8 6 








CHARGES FOR. ADVER ERTISEMENTS 
Three Lines in Column 2s. 6d. 9d. per Line — 


One Eighth Pege, or Quarter Column ... 0 18 6 
Quarter Page, or Halfa Column ..... I 15 0 
Halfa Page, ora Column ........ 3 50 
Whole Page .... ‘. -66e 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, SrRAND, W.C. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


NEW = BY THE LATE DEAN CHURCH. 
Now Ready, 8vo, Cloth, 12s. 6d. net. 


THE OXFORD MOVEMENT. TWELVE YEARS, 1833-1845. 


By the late R. W. CHURCH, M.A., 
Dean of St. Paul’s, Honorary Fellow of Oriel College, Oxford. 
*.* This volume is based upon the writer's personal recollections, and contains a record of the principal phases of the movement, with character- 
Letches of the principal figures—Newman, Keble, Hurrell Froude, W. G. Warde, &c. 
TIMES :—*‘ Will quickly take its place among the most interesting of the many extant accounts of what is called ‘ The Oxford 
Movement.’ The volume as a whole is an historical and critical survey of the highest interest, full of the delicate quality of Dean 
Church’s mind. The characteristics of all his best writings are here, as is only natural.” 


Just Published, 8vo, 145. net. 


THE RIGHT HON. ARTHU R MacMURROUGH KAVANAGH : a Biography 
from Papers chiefly Unpublished, compiled by his Cousin, SARAH L. STEELE. With Portrait. 
BLACKWOOD'S MAGAZINE :—“‘ Tosay of the subject of this memoir that he was one of the most extraordinary men of 
his own generation, is to say little. We should doubt if the history of the world has many such to show. . . . The book is most 
interesting, written in a most agreeable style, and full of picturesque effects: altogether a worthy tribute to one of Ireland's best 


gentlemen.” 
NEW AND CHEAPER EDITION. 
Just Published, Crown 8vo, Cloth, 6s. 


A CIGARETTE MAKER’S ROMANCE. 
BY F. MARION CRAWFORD. 


TIMES :—“ The idea is original in a striking degree.” 
GLOBE :—“ We are inclined to think this is the best of Mr. Marion Crawford’s stories.” 


BY THE SAME AUTHOR. 
Crown 8vo, Cloth, 3s. 6d. each. 


MR. ISAACS: a Tale of Modern India. A TALE OF A LONELY PARISH. 
DR. CLAUDIUS: a True Story. PAUL PATOFF. 

A ROMAN SINGER. WITH THE IMMORTALS. 
ZOROASTER. GREIFENSTEIN. 

MARZIO’S CRUCIFIX. SANT’ ILARIO. 


Just Published, New Edition, Crown 8vo, Cloth, 3s. 6d. 


A YEAR IN A LANCASHIRE GARDEN. By H. A. Bricut, Author of 
‘*The English Flower Garden.” 


TIMES :—**It is the true story of a year’s gardening written by an accomplished man, whose flowers tell him many stories 
and pleasant things not to be found in the nurseryman’s catalogue. . . . A faithful and fascinating garden story. 

MANCHESTER EXAMINER :—* There is not a dull page in the book, which we recommend with all the more pleasure 
as the story of a year in a garden in this country.” 


NEW NOVEL BY RUDYARD KIPLING 
Just Published, Crown 8vo, Cloth, 6s. 
THE LIGHT THAT FAILED. 
By RUDYARD KIPLING. 
Re-written and considerably enlarged. 
BY THE SAME AUTHOR. 
PLAIN TALES FROM THE HILLS. Crown 8vo, Cloth, 6s 


MACMILLAN AND CO., LONDON. 


FRY'S 


Pure Concentrated 


BOILING WATER OR MILK. 


ide Mh, 


On the 1st of every Month. 
_ BREAKFAST OR SUPPER. JOURNAL OF BOTANY, 








Gold Medal 
awarded to 
J. S. Fry & Sons, 








Paris Exhibition, 
1889: 














AN BRITISH AND FOREIGN. 
HOLLOWAY OINTMENT a Edited by JAMEs ohne F.L.S., British Museum. 


ContTents:—Original Articles by leading Botanists. —Extracts, and 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and | Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
ULCERS. If effectually rubbed on the Neck and Chest, it cures | Proceedings of Societies. 

SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for | Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. | London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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ESTABLISHED 1852. 
CATALOGUE FREE. 
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London, 


RKEN, SON, & RAYMENT, 


MANUFACTURE OPTICAL LANTERNS, &c. 


“ OPTIMUS” 








f liameter, wick s. a. : B dy. s. a. 

nt Lamp. 5-in., no front lens ... ... 1000 5-in., no lens 75 0 

y, , 5-in., with ,, . 127 0 5-in., and ,, 102 6 

. « 6-in., , - 6-in.,no ,, 87 6 

Japanned Metal, complete in Box 110 oO ty 4 i z é in : ae Ps 115 3 

Mahogany outside body ane 220 7-in., n - va 7-in., no ,, 110 0 

Mahogany outside body, Pa I ” i and ,, ood : 
oo grass Stages, and Sliding — ’ ee 

Do r Bra cages, and ang g-in.. 290 0 ee 250 0 

Tubes one ove vee - 42 0 1o-in, . 360 0 1o-in., ,, 285 0 

Russian Iron Body, Brass Sliding Tube 2 5 O r2-in., Pe 580 0 12-in., - 450 0 


Works in any Weather. Best made, Studded 
WITH 15-INCH PLATES, £4 10 o 
17 J 5 10 o 

610 Oo 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARAT 


Approved by Science and Art Department. 


” 





56 CHARING CROSS ROAD, W.C 
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CROSSLEY BROS. 
, Manchester. 


Openshaw 


9 HATTON GARDEN, 


E.C, 


mera adjusted 


2 —. — 1 is effi ENLARGING APPARATUS, 

ient yw Exhibitions : ; j 

Sie Lent gives cole Patent Quick Acting Rack Adjustment. 

definition, being a supe This Apparatus comprises superior Mahogany Body Lantern and Long Bellows Ca 

rior Achromatic Photo- by Rack and Pinion. The Lantern is fitted with powerful Refulgent Lamp, with 3 wicks, giving 
graphi Combination, brilliant illumination. Compound Condensers. 

with Rack and Pinion If with Russian Iron 

Cc und Conde CONDENSER. instead of Mahogany 





WIMSHURST MACHINE. 


Plates 


US 


EARVEY @2 PEAKE, 








Printed by Ricuarp CLay anv Sons, LimiTep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, anc 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New Y 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 





No. 1117, VOL. 43.] THURSDAY, MARCH 26, 1891. 


[PRICE 15 CENTS. 








[All Rights are Reserved. 
Sir Wm. Thomson’s 


a PORTABLE 
ELECTROMETER. 


—_——_—__ 


NALDER BROS. & CO., 
SCIENTIFIC 
INSTRUMENT MAKERS, 


F 16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Registered as a Newspaper at the General Post Office.] 


ELECTRIC LANTERNS, 


Double-fronted, made entirely of BrasS 
For Diagram and Spectrum Work, 


415 155. 
As made for Oxford University. 


































ELECTRIC MICROSCOPES. 


SCIENTIFIC AND PHYSICAL 
APPARATUS 

OF EVERY DESCRIPTION, 

New Catalogue, 144 pp., 6d. 


OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 














LANTERN SLIDES 
OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
c., &c. 
Catalogue, 3d. 


NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint. 
ment to the Science and Art Department. } 

3 FLEET STREET, LONDON. * 


TELEPHONE No. 6770. 
TELEGRAPHIC ADDRESS: SECOHM, LONDON. 


Pr 








THE NEW NEGRETTI & ZAMBRA’S 
An entirely New Edition, a OPERA RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


Enlarged, and Reset in new type. 


WEBSTER’S 


INTERNATIONAL 
DICTIONARY 


2118 PAGES. 
‘SLNIAOOM 0058 











Cloth, £1 115. 6d. ; Half Russia, 42 55. ; Calf, £2 8s. 


WEBSTER i : 
epa —ae Standard in our Postal Telegraph 


WEBSTER is the Standard in the U.S. Government 


Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 





Printing Office. NEGRETTI & ZAMBRA, 
=. Quarterly Review” said of the last edition :— OPTICIANS AND eee ae” TO THE QUEEN, 
yp nen Heegeyon say dictionary extant.” Branches 4s CORNHILL ; 122 REGENT STREET. 
wes on Application. Photographers at the CRYSTAL PALACE. — 
London: G. BELL & SONS, and all Booksellers, | “*itghot No ét5" ieksprphic Aiden’ " Negetr Londoa. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS AFTER EASTER, 
1891. 
Lecture Hour, Turee o’CLock P.M. 


J. Scorr Kettie, Esq., F.R.G.S.—Three Lectures on ‘‘ The Geography 
of Africa, with Special Reference to the Exploration, Commercial ane 
ment. and Political Partition of the Continent” ; on Tuesdays, April 7, 14, 
21. Half-a-Guinea the Course. 


Epwarp E. Kure, M.D., F.R.S.—Three Lectures on “ Bacteria: 
their Nature and Functions” (the Tyndall Lectures) ; on Tuesdays, April 23, 
May 5, 12. Half-a-Guinea. 


Wiitiam ArcuHer, Esq.—Four Lectures on ‘‘ Four Stages of Stage 
History ”’ : (2) The Betterton Period; (2) The Cibber Period; (3) The 
Garrick Period; (4) The Kemble Period ; on Tuesdays, May 19, 26, June 
2,9. Half-a-Guinea. 

Prof. Dewar, M.A., F.R.S., M.R.1I.—Six Lectures on ‘* Recent Spectro- 
scopic Investigations”’ ; on Thursdays, April g. 16, 23, 30, May 7,14. One 
Guinea. 

A. C, Mackenzie, Esq., Mus. Doc.—Four Lectures on ‘The Orchestra 
Considered in Connection with the Development of the Overture”; on 
Thursdays, May 21, 28, June 4, 11. Half-a-Guinea, 

Prof. Sirvanus P. THompson, D.Sc., B.A., M.R.1.—Four Lectures on 
**The Dynamo” ; on Saturdays, April 11, 18, 25, May 2. Half-a-Guinea. 

H. Granam Harris, Esq., M.Inst.C.E., M.R.I.—Three Lectures on 
**The Artificial Production of Cold’; on Saturdays, May 9, 16, 23. Half- 
a-Guinea. 

Prof. A. H. Cuurcu, M.A., F.R.S., M.R.I.—Three Lectures on “ The 
Scientific Study of Decorative Colour”; on Saturdays, May 30, June 6, 13. 
Half-a-Guinea. 






Subscription (to Non-Members) to all the Courses during the Season, Two 
Guineas. Tickets issued daily. 


Members may purchase not less than Three Single Lecture Tickets, 
available for any Lecture, for Half-a-Guinea. 

The Fripay Eventnc Meetincs will be resumed on April 10, when Sir 
William Thomson, D.C.L., Pres.R.S., will give a Discourse on “ Elec- 
tric and Magnetic Screening,” at 9 p.m. Succeeding Discourses will prob- 
ably be given by Prof. A. W. Riicker, the Rev. Canon Ainger, Mr. James 
E. Harting, Prof. W. Ramsay, Prof. G. D. Liveing, Prof. J. A. Ewing, 
Mr. David Gill, Prof. Harold Dixon, and other Gentlemen. To these 
Meetings, Members and their Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed, they are immediately admitted to all the Lec- 
tures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms ; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, ‘Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION begins on FRIDAY, MAY t. 

The Hospital contains 695 Beds, of which 500 are in constant occupation. 
Special Classes are held for Students preparing for the Examinations of the 
University of London, and other Higher Examinations. 

APPOINTMENTS. — All Hospital Appointments are made strictly in 
accordance with the merits of the Candidates, and without extra rene. 





ENTRANCE SCHOLARSHIPS in September 1891.—Two Open 
Scholarships in Arts, one of the Value of roo Guineas, open to Candidates 


under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
Guineas, and another of 50 Guineas, open to Candidates under 25 Years of 
Age. 

PRIZES are awarded to Students in their various years, amounting in 
the aggregate to more than £300. 

DENTAL SCHOOL.—A Dental School is attached to the Hospital, 
which affords to Students all the instruction required for a Licence in Dental 
Surgery. 

COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. The College contains a 
large Dining Hall, Reading Rooms, and Gymnasium for the use of the 
StupentTs’ Cus. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, London, S.E. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on MAY 1. Students enter- 
ing in the Summer are eligible to compete for the Science Scholarships of 125 
Guineas and £60 awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
held throughout the year. A Register of approved lodgings, and of private 
families receiving Students to reside, is kept in the Secretary’s Office. 

Prospectus and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
E. NETTLESHIP, Dean. 
G. H,. MAKINS, Vice-Dean. 








LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 62 BALSALL HEATH Roap, 
BIRMINGHAM, 


Who last week sent to his subscribers Zygnema cruciata, with sketch and 
description. He also sent out Cristatella mucedo, Stephanoceros Eichornii, 
Melicerta ringens, Hydatina senta, Closte ium, &c.; also Ameba, Hydra, 
Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological 
Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B, 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes or 108. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


TO ART SCHOOL AND TECHNICAL COLLEGE 
COMMITTEES. 


WANTED, AN ART HEAD MASTER. 
SHIP in a large SCHOOL of ART or TECHNICAL COLLEGE by 
a thoroughly experienced HEAD ART MASTER, holding Four An 
Master’s Teaching Certificates, Medallist in Seven different Branches of 
Art. including Design. Besides ordinary Art Work, teaches Modelling 
in Clay, Etching on Copper and Clay, and Copper-plate Printing. His 
percentage in annual successes of Pupils in Art Examinations is much 
greater than in the majority of Art Schools, the Department of Science 
and Art having awarded him two Premiums for such successes. First- 
class Testimonials, extending over twenty years, and up to the present 
time. Is desirous of moving to a dry, bracing, manufacturing neigh- 
bourhood. Satisfactory reasons given for his desire to move. 





Apply, in first instance, to ‘‘A. R. T.,’’ School of Art, Princess Square, 
Plymouth. 


~ UNIVERSITY COLLEGE, LONDON. 


The General Course of Lectures and Practical Instruction in Botany, by 
Prof. F. W. OLIVER, commences APRIL 14. The Lectures (50) are 
given daily, except Saturdays, at 9 a.m. 

The Practical Classes (30) meet three days a week (Mornings or After- 
noons). The Course is arranged to meet the requirements of the Lond. 
Univ. Prelim. and Int. Science Examinations, commencing in JULY. The 
Course is open to all Students, whether taking other Classes at the College 
or not. 

For further information apply to 


J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-ccommence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to begin their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


TECHNICAL EDUCATION ACT, 1888, 
AND LOCAL TAXATION (CUSTOMS 
AND EXCISE) ACT, 1890. 


The Committee upon Technical Education of the Council of the County 
cf Southampton are authorized to appoint an ORGANIZING SECRET- 
ARY. Particulars to be obtained from the CLERK TO THE CouNcIL, County 
Hall, Winchester, to whom, also, all Applications should be sent in by 
WEDNESDAY, APRIL 1s. 


FIRTH COLLEGE, SHEFFIELD. 
ROYAL COMMISSIONERS’ (1851) SCHOLARSHIP OF £150. 


Applications for this Scholarship must be sent in to the REGISTRAR on oF 
before APRIL 15. Candidates must have been Registered Students of 
Firth College for at least 3 years, and must indicate high promise of capacity 
for advancing Science or its applications. ‘The Scholarship is limited 
Physics, Mechanics, or Chemistry, and is tenable for 2 years. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 

Thorough practical and scientific Training in Agriculture. pee 
for the Colonies. Students gained the First, Third, and Fou ar 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 
METEORITES. 

A Small Collection to be Sold.—Address, ‘* S. X.,” care of Mr. Sharp, 
26 Clifton Terrace, Brighton. 
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JOHN J. GRIFFIN & SONS, Limrren, | 


MAKERS OF 


CHEMICAL, PHILOSOPHICAL, AND 
PHOTOGRAPHIC APPARATUS, | 


22 GARRICK STREET, COVENT GARDEN, 
LONDON. 








CHEMICAL APPARATUS of every description for Analytical Opera- 
tions and Experiments of Demonstration. 


APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
of Physical Science. | 


SznpD FoR CATALOGUES, FREE ON APPLICATION 
Excellent Sogtee « of the actual, natural Handwriting, also 
of Drawi mee, Music, even of elaborate Sketches, ’Pro- | 


= x & (up to Double-Elephant size), Shorthand, and | 
Fype-Writing » are easily, quickly, and cheaply produced by the | 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 








BOILING WATER OR MILK. 


EPPS'‘S 


CRATEFUL—COMFORTINGC. 


COCOA 


BREAKFAST OR SUPPER. 
THIS 


|HOLLOWAYS PILLS [aoe 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 


SUBSCRIPTIONS IONS TO ” NATURE. ‘g 
. ae 











eae Kee ee 28 
PP. - tee eee sed «cn 6 
Quarterly .. — ee 

To the United States, the Continent, &c. :— 
a er eer 
a, See eT eee 
yg « APS oe ee ee 

To India, China, aud Japan :— 

Yearl [he a’ o eee oe oe ee 
Half-yearly . ; 
Quarterly Ce 8 


CHARGES FOR ADVERTISEMENTS, 


Three Lines in Column 2s. 6d. 9. per Line ates, 
& 
One Eighth Page, or Quarter Column . .. 0 18 


onn Sern 


. 

-_ 

an 
Aan 





d. 
6 
Quarter Page, or Halfa Column ..... 115 © 
Half a Page, oraColumn ........ 3 5 0 
SE 0 x, 6 oo 2s be as - 6 6 o 





Money Orders canine to MACMILLAN & CO, 
OFFICE: 29 BEepFoRD STREET, SfRAND, W.C. 
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~ | ESTABLISHED 1840. 
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AGRICULTURAL GEOLOGY. 


A New Collection of Specimens prepared especially for the Science and 
Art Department, containing examples of the various ROCKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced ; also 
altered Substances employed as Fertilizers; also the various Minerals that 





| produce the Colouring of Soils, &c. 


SIXTY SPECIMENS IN STRONG CABINET 


with Handles, and with Wooden Partition, so as t> avoid Packing, 


Price £3 10s. 
Specimens about 3 x 2k inches. 


PREPARED BY 


JAMES R. GREGORY, 
GEOLOGIST AND MINERALOGIST, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass} and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers ; Chisels ; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the RovaL AGrRICUL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chesen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recen:ly 
received :—Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 





1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 


CaTaLoGuEs Post Free. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 





MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN, 





New and Interesting Species of Shells from Borneo, 
Lake Tanganyika, Philippine Islands, &c. 
COLLECTIONS PURCHASED. SPECIMENS EXCHANGED. 
Manufacturer of GLASS-TOPPED BOXES, &c. 

Foreign Correspondence Invited. 

HUGH FULTON, Dealer in. Recent Shells, 


89 FutHam Roap, Lonpon, S.W. 


WILLIAM BANKS, 
OPTICIAN, 

Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 
SCIENCE DEPOT: 

32 CORPORATION STREET, BOLTON. 
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TO BE PUBLISHED NEXT MONTH, in One Large 8vo Volume, 
Cloth, 779 Pages, and Illustrated with 357 Figures. 


MAMMALS, 
LIVING AND EXTINCT. 


BY 
WILLIAM HENRY FLOWER, C.B., F.R.S., D.C.L., 


Director of the Natural History Departments, British Museum, 


AND 
RICHARD LYDEKKER, B.A. 
: ADAM & CHARLES BLACK, 4, 5, and 6 Soho Square. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 
Just Published. 

SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 
OUR MORALITY AND THE MORAL QUESTION. 2s. 6d. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 
HOW TO wo WITH THE MICROSCOPE. 100 

Plates. 1s. n.) 
THE MICROSCOPE. IN MEDICINE, 86 Plates. ats. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
THE ‘‘MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §s. 6d. 

London: J. & A. CHURCHILL. 


Post Free for Six Stamps. 
A New Classified Catalogue (No. 107) of 
Important Works for Sale on 


BOTANY : 


Part II.—General Works and Monographs on the Phanerogamia ; Morpho- 
logy and Physiology of Plant Li ife ; ; Biographies and Portraits of Botanists ; 
Pre-Linnean Botany, Herbals, &c. ;’ Works of Linnzus; Serial Publications, 
Transactions and Periodicals. 1 100 > Works. 


London 








WILLIAM. WESLEY & SON, 
28 ESSEX STREET. STRAND, LONDON. 
DIGEST OF MR. HERBERT SPENCER’S WORKS. 
Second Edition, 8vo, Cloth, Price rss. 
AN EPITOME OF THE SYNTHETIC 


PHILOSOPHY. By F. HOWARD COLLINS. With a Preface 
by HERBERT SPENCER. 
**] have read portions taken at random here and there, and have found 
them very well done.”—Mr. SrENCER in Preface. 
WILLIAMS & NORGATE, London and Edinburgh. 


Just Issued. 


CATALOGUE of BOTANICAL WORKS: 
Part VI. ANATOMY, MORPHOLOGY, and PHYSIOLOGY, 
AGRICULTURE and HORTICUL TURE, containing over 2000 
Titles. 





DULAU & CO., 37 Soho Square, London. 





in Published, Price rs., per Post, rs. 44d. 
THE VICTORIA UNIVERSITY CALEN- 
DAR FOR THE YEAR 18or. 
London: MACMILLAN & CO. 


> BA LEY |i 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1962 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—~GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Manchester: J. E. CORNISH. 











SAMPSON LOW, MARSTON, AND C0.’s 


NEW BOOES. 


THE LANCASHIRE LIFE OF BISHOP 
FRASER. By JOHN W. DIGGLE, M.A., Vicar of Mossley Hill, 
Liverpool, Hon. Canon of Liverpool. Author of **Godliness and Man- 
liness,” ‘* True Religion,’’ &c., also Editor of Bishop Fraser’s Sermons. 

POPULAR REVISED yy with a New Portrait and other 

Illustrations. Crown 8vo, Cloth. 

an * The SEVENTH LIBRARY EDITION, Price r2s. 6¢., can still be 

tained. 


‘* Many important and hitherto unpublished letters enrich a volume which 
casts a flood of light on every phase of Fraser’s career in Lancashire. . . , 
This fascinating biography.” —Standard. 

DECORATIVE ELECTRICITY. By 4 
J. E.H. GORDON. Witha Chapter on FIRE RISKS by J. 
GORDON, B.A., M.Inst.C.E., Director of, and Consulting oe 
to, the Metropolitan Electric Supply Company. Illustrated by Herbert 
Tett. Demy 8vo, Cloth, res. 


The Tllustrations are entirely new and original Engravings on Wood, by 
- D. Cooper. 


SIR ROBERT PEEL. By Justin McCarthy, 


M.P. Being the Third Volume in ‘‘The Queen’s Prime Minister 
Series,” edited by Sruart J. Rerp. With Photogravure Portrait 
Crown 8vo, Cloth, 3s. 6d 
“Mr. McCarthy relates clearly and well the main incidents of Peel's 
political life, and deals fairly with the great controversies which still rage 
about his conduct in regard to the Re man Catholic Relief Biil and the 
Repeal of the Corn Laws.”—Saturday Review 


NEW NOVELS AT ALL LIBRARIES. 
THE RICHEST MERCHANT IN ROT- 
TERDAM. By A. N. HOMER, Author of “Red Ruin,” &c. 2 
Vols., Crown 8vo, 21s. 
‘The interest is well sustained.” —Glasgow Herald. 


NOT A MOMENT TO SPARE. 
HUGH COLEMAN DAVIDSON, Author of “ 
2 Vols., Crown 8vo, 2ts. 
“The book is one that will be read without the skipping of a line.”— 
Scotsman. 


By 


The Old Adam,” &c. 


A BOLT FROM THE BLUE. By Scorrt 
GRAHAM, ery! of “The Golden Milestone,” ‘‘The Sandcliff 
Mystery,” &c. 3 Vols., Crown 8vo, 31s. 6d. 

*Welltold. The characters are all human, none of them being described 


as perfect, either in goodness or in badness. Several of the situations are 
strong in themselves and powerfully set forth, so that the story may be 
classed as above the average of society novels.” —A thenaum. 


Now Ready, Price ONE SHIL LING. 


HARPER’S MAGAZINE, 
APRIL NUMBER. 
CoNTENTS !— 


THE BEHRING SEA CONTROVERSY. 


E. J. PHELPS. 

THE FRENCH ARMY. GEn 
by T. de Thrulstrup. 

THE "st ATE OF WISCONSIN. 
from Photographs. 

WESSEX FOLK. Part II. (Illustrated.} Tuomas Harpy. 

GLIMPSES OF THE BACTERIA. T. MircHett Pruppen, 
10 Illustrations drawn by H. D. Nicholls. 

THOMAS HOOD, PUNSTER, POET, PREACHER. 
U. Duptey, D.D. 

IN THE ‘*STRANGER — LE’s”’ COUNTRY : 
Cuartes Ecrert Crapp 

THE COURT THEATRE OF MEININGEN. Cwartes WaLpsTEIN 
10 Illustrations from Drawings by H. D. Nicholls. 

ARGENTINE PROVINCIAL SKETCHES. Tueopore 
Illustrations — by T. de ——e 


London : SAMPSON LOW, “MARSTON, 
ST. DUNSTAN’S HOUSE, FETTER LANE, 


R. FRIEDL4NDER UND SOHN, 


Berlin, N.W. 6, Carlstrasse 11. 


ERAL LEWALL. 16 Illustrations drawn 


Hon. W. F. Vitas. 11 Illustrations 


M.D. 
Right Rev. T. 
a Story. Part IV. 


CHILD. 10 


<e CO., Limited, 
FLEE = ST.. E.C. 





Just Published. 
CATALOGUE No. 391. 
WORKS ON COMPARATIVE EMBRYO- 
LOGY AND MORPHOLOGY. 
50 Pages in Royal Octavo, with over 1800 Titles of Periodicals, Books, 
Memoirs, &c. 
Will be sent Gratis and Post free on direct application. 
Catalogues are published of the Literature of every special branch of 
Natural History and Exact Sciences. 
No. 390, CoMPARATIVE ANATOMY, 126 Pages, with 5100 Titles. 
In Preparation :—Geography of Plants, Flore, about 80 Pages ; Entomo 
logy, 3 Parts, about 180 Pages ; Geology, 2 Parts, about 150 Pages. 
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DIARY OF SOCIETIES. CATALOGUE (230) OF BOOKS ON THE 


MATHEMATICS, PURE and APPLIED; containing 
LONDON. many Works of the OLD MATHEMATICIANS, Mathe- 
“ ; matical and Astronomical JOURNALS, OBSERVA- 
TUESDAY, Mance tl TIONS, &c. 96 Pages. Free on Application. 
PuorocRaPHic Society, at 8.—Lantern Discussion. Transactions of the Royal Society of London 
WEDNESDAY, Aprit 1. from 1836 (Part 2) to 1876, as issued ” £30 O00 


ENTOMOLOGICAL SoclETY, at 7. Proceedings of the Royal Society of London, 


Nos. I to 270 (1854-88) ~ ai ne 6 100 
THURSDAY, Aprit 2. American Fournal of Mathematics, Vols. I. to 
LinnEAN Society, at 8.—On Variation in the Floral Symmetry of certain XII. (1890) an one ati tee tee 12 120 
Plants having Irregular Corollas: W. Bateson and Anna Bateson.—On | Proceedings of Cambridge Philosophical Society, 
Two New Genera of Orchids from the East Indies: H. N. Ridley. Vols. 1 to 7, Part 2 (all published) ae cite 448 
FRIDAY, Aprit 3. Quarterly Fournal of Mathematics, Vols. 1 to 24 
Geo.tocists’ AssocraTION, at 8.—Notes on the Sections on the New (1890) sis sy a TER og oe go 00 
Railway between Nunhead and Shortlands; and on the New Railway MACMILLAN & BOWES, Cambridge. 
from Grays to Upminster: T. V. Holmes,—The Eocene and Oligocene 
Beds of the Paris Basin: Geo F. Harris and H. W. Burrows. 
INSTITUTION OF CivIL ENGINEERS, at 2.—Students’ Visit to the Mechanical OSTE OLO GICAL SPECIMEN Ss, 
Laboratory of the City and Guilds of London Central Institution, Exhibi- MODELS, &.—MOORE BROS., 49 Hardman Street, Liverpool. 


tion Road, South Kensington. Price List, Three Stamps. 
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PERKEN, SON, & RAYMENT, 2:20 "ee 
* s ‘ Discount for the Trade London, E.C. 


and Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 
“OPTIMUS” MAGAZINE CAMERA “OPTIMUS” “OPTIMUS” 
SCOUT. SCORER. 


Pictures 4} by 3} inches. 





Medium Size. , eg meer ae 
. The most Clear Definition. Clear Definition. 
2 — convenient \ Good Field. Large Field, 
; Plates. yet invented. | Magnifying 64 Magnifying 25 
No Dark Slides. Price. with | times. times. 
Pietee changed 5 pata | 70s. 30s. 
y turning a in | ae eid os a ieee . 
Button. ax For Definition and Magnifying Power we invite intending Purchasers to test our 





Field Glasses against any in the World. 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-1NCH PLATES, £4 10 o 


17 ” ” 5 10 °o 
» 99 610 oO 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Depariment. 


EARVEWY @& PEAKE, 


56 CHARING CROSS ROAD, W.C 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW PART. 
Just Ready, Royal 8vo, Sewed, 2s. 6d. net. 

JOURNAL OF THE LEPROSY INVESTIGATION COMMITTEE. 
— by P. S. ABRAHAMS, M.A., M.D., B.Sc., F.R.C.S.1., Medical Secretary to the Committee. No. 2, February 
~— NEW AND THOROUGHLY REVISED EDITION. 

Just Published, 8vo, Cloth, 18s. 

ACOMPLETE TREATISE ON INORGANICAND ORGANIC CHEMISTRY, 
By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 

Voi. III.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, or. ORGANIC 
CHEMISTRY. Six Parts. Part III. New and thoroughly Revised Edition, 


*,* In consequence of the rapid progress of the chemistry of the aromatic compounds during the last five years, the authors have found it necessary 
to prepare an entirely new edition of this part, including all the more important work published up to the date of going to press... . They would draw 
special attention to the renewed discussion of the constitution of Benzene, and the researches of Nietzki and his co-workers on the higher substitution 
products of Benzene.—Extract from the PREFACE. 


NEW PART OF MR. BUCKTON’S MONOGRAPH OF THE CICAD#, 
Now Ready, Part V., 8vo, Paper Covers, 8s. net. 


MONOGRAPH OF THE BRITISH CICADAE OR TETTIGIDE. Illustrated 
by more than Four Hundred Coloured Drawings, by GEORGE BOWDLER BUCKTON, F.R.S. 
Parts I., II., III., and IV. already Published, 8s. net each ; or bound in Vol. L., 33s. 6d. net. 


NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Just Ready. Crown 8vo, Cloth, 6s. 


OUTLINES OF PSYCHOLOGY. By HARALD HoOrrpinc, Professor at the 
University of Copenhagen. Translated by M. E. Lownpes. 


*,* This book is regarded by competent authorities as one of the best psychological text-books in existence, and it has for some time past been 
recommended on the list of books to be read for the Moral Science Tripos at Cambridge. The translator has been permitted to refer in some points of 
difficulty to Prof. Croom Robertson and Dr. James Ward. 


BY PROF. W. JAMES. 
Two Vols., 8vo, 25s. net. 
THE PRINCIPLES OF PSYCHOLOGY. By Wiutt1am James, Professor of 
Psychology in Harvard University. 

TIMES :—‘‘ An important and in some respects a novel contribution to the literature of philosophical speculation.” 

MANCHESTER GUARDIAN :—‘‘A considerable work, with which every philosopher and student of mental science 
will have to reckon, and which, notwithstanding its bulk, will find many readers outside the ranks of specialists.” 

BY THE AUTHOR OF “ECCE HOMO.” 
Just Published, New Edition, Globe 8vo, 6s. 


NATURAL RELIGION. By the Author of ‘“ Ecce Homo.” Third Edition. 


Books III. and IV. separately, Globe 8vo, Cloth, 2s. 


A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs. 
together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. 

Book I., 1s.; Books I. and II., 1s. 6¢.; Books I.-IV. 3s.; Books III.-VI., 3s. ; Books V., VI., and XI., 2s. 6d. ; 

Books I.-VI. and XI., 4s. 6¢. ; Book XI., ts. 

Books I. and II. separately. Just Published, 18mo, Cloth, ts. 

TODHUNTER.—THE ELEMENTS OF EUCLID. Books I. and Il. By 
I. TODHUNTER, F.R.S. 18mo. 

A NEW ELEMENTARY TRIGONOMETRY. 
Just Published, Globe 8vo, Cloth, 2s. 6d. 

THE TRIGONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A., 

Author of ‘* Arithmetic for Schools,” ** Trigonometry,” ‘‘ Elementary Statics,” ‘* Dynamics for Beginners,” &c. 
BY SIR SAMUEL WHITE BAKER. 
Just Ready, Extra Crown 8vo, Cloth, 12s. 6d. 

WILD BEASTS AND THEIR WAYS: Reminiscences ot Europe, Asia, Africa, 
and America. From 1845-1888. With special permission dedicated to H.R.H. the Prince of Wales. By Sir SAMUEL 
W. BAKER, M.A., F.R.G.S., F.R.S., Author of *‘The Nile Tributaries of Abyssinia,” ‘‘The Albert N’yanza Great 
Basin of the Nile,” &c. With Illustrations. 2 Vols., 8vo, 32s. 

TIMES :—‘* The work is full of exciting adventure.” 


WORLD :—* Sir Samuel is, as all the world has long known, a mighty hunter. As Ulysses was to men, so he is to wild 
beasts... . . The stories are splendid.” 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


NEW = BY THE LATE DEAN CHURCH. 
Now Ready, 8vo, Cloth, 12s. 6d. net. 


THE OXFORD MOVEMENT. TWELVE YEARS, 1833-1845. 


Ry the late R. W. CHURCH, M.A., 
Dean of St. Paul’s, Honorary Fellow of Oriel College, Oxford. 


*,* This volume is based upon the writer's personal recollections, and contains a record of the principal phases of the movement, with character- 
shet tches of the principal figures—Newman, Keble, Hurrell Froude, W. G. Warde, &c. 


TI MES : :—** Will quickly take its place among the most interesting of the many extant accounts of what is called ‘ The Oxford 
Movement.’ The volume as a whole is an historical and critical survey of the highest interest, full of the delicate quality of Dean 
Church’s mind. The characteristics of all his best writings are here, as is only natural.” 

MR. GOLDWIN SMITH ON THE CANADIAN QUESTION. 


Just Ready, 8vo, 8s., net. 


CANADA AND THE CANADIAN QUESTION. By Gotpwin Smirtu, D.C.L. 


The subject is dealt with under the following heads :—The French Province—The British Provinces—French Canada before the Conquest—French 
Canada after the Conquest—History of Upper Canada—The United Provinces—The Federal Constitution—Fruits of Confederation—The Canadian 
Question—A ppendices. 





Just Published, 8vo, 14s. net. 


THE RIGHT HON. ARTH UR MacMURROUGH KAVANAGH : a Biography 
from Papers chiefly Unpublished, compiled by his Cousin, SARAH L. STEELE. With Portrait. 

BLACKWOOD’S MAGAZINE :—“ Tosay of the subject of this memoir that he was one of the most extraordinary men of 
his own generation, is to say little. We should doubt if the history of the world has many such to show. . . , The book is most 
interesting, written in a most agreeable style, and full of picturesque effects: altogether a worthy tribute to one of Ireland's best 
zentlemen.” 

. NEW AND CHEAPER EDITION. 
Just Published, Crown 8vo, Cloth, 6s. 


A CIGARETTE MAKER’S ROMANCE. 
BY F. MARION CRAWFORD. 


TIMES :—*‘ The idea is original in a striking degree.” 
GLOBE :—*‘ We are inclined to think this is the best of Mr. Marion Crawford’s stories.” 


BY THE SAME AUTHOR. 
Crown 8vo, Cloth, 3s. 6¢. each. 


MR. ISAACS: a Tale of Modern India. A TALE OF A LONELY PARISH. 
R. CLAUDIUS: a True Story. PAUL PATOFF. 

A ROMAN SINGER. WITH THE IMMORTALS. 

ZOROASTER. GREIFENSTEIN, 

MARZIO’S CRUCIFIX. SANT’ ILARIO. 


Just Published, New Edition, Crown 8vo, Cloth, 3s. 6d. 
A YEAR IN A LANCASHIRE GARDEN. By H. A. Bricut, Author of 
‘* The English Flower Garden.” 


TIMES :—**It is the true story of a year’s gardening written by an accomplished man, whose flowers tell him many stories 
and pleasant things not to be found in the nurseryman’s catalogue. . . . A faithful and fascinating garden story.” 

MANCHESTER EXAMINER :—“ There i is not a dull page in the book, which we recommend with all the more pleasure 
as the story of a year in a garden in this country.’ 


NEW VOLUME OF THE ENGLISH STATESMEN SERIES. 
Just Published, Crown 8vo, Cloth, 2s. 6. 


PEEL. 


BY J. R. THURSFIELD, M.A., 
Late Fellow of Jesus College, Oxford. 


PREVIOUS VOLUMES. 


WILLIAM THE CONQUEROR. By Epwarp A. CARDINAL WOLSEY. By Prof. M. CREIGHTON. 
FREEMAN, D.C.L., LL.D. OLIVER CROMWELL. By FREeDERIc Harrison, 

HENRY II. By Mrs. J. R. GREEN. WILLIAM III. By H. D. TRalILt. 

HENRY VII. By JAMEs GAIRDNER. WALPOLE. By JoHN Mor.ey, 


NEW ISSUE IN MONTHLY PARTS. 
Part I., Just Ready, Folio, 5s. net. 
THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 
Series of 84 Modern Maps. By JOHN BARTHOLOMEW, F.R.G.S. With Geographical Index to 100,000 Places, 
To be completed in 8 Monthly Parts. 
*,* It is believed that this Atlas, upon the production of which no pains have been spared, will compare favourably both in contents and price with 
any that has yet been published. 
A THEN UM :—* One of the most complete and trustworthy works of the kind available at a moderate price.” 
SPECTATOR :—‘‘ A book of sterling value, which should take its place at once as a standard book.” 
SPEAKER :—‘ It is one of the most judiciously conceived and carefully executed which we have seen for a long time.’ 
MORNING POST :—‘‘ It is certainly one of the best works of the kind extant.’ 
SCOTTISH GEOGRAPHICAL MAGAZINE :—‘‘It is emphatically ¢he atlas for newspaper readers and students of 


contemporary changes in geography.” 
MACMILLAN AND CO., LONDON. 
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MESSRS. LONGMANS & CO.’S SCIENTIFIC BOOKS. 


wee 


A DICTIONARY OF APPLIED CHE- 
MISTRY. By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of Chemistry in the Normal School of Science and Royal 
Scho ‘ol of Mines, South Kensington. Assisted by Eminent Contributors. 
3 Vols., £2 2s. each. [Vol. 1. now ready. Vol. II. shortly. 


WATTS’ DICTIONARY OF CHEMISTRY. 


Revised and entirely Re-written by H. FORSTER MORLE Y, M.A. 


D.S.€., Fellow of, and lately Assistant-Professor of Chemistry in, Uni- 
versit College, London ; and M. M. PATTISON MUIR, M.A., 
F.R.S.E., Fellow, and Prelector in Chemistry, of Gonville and Caius 


College, Cambridge. Assisted by Eminent Contributors. 
lished in 4 vols. 8vo, 42s. each. 
[Veds. 1. and IT. ready. 


To be pub- 
Vol. III. in preparation. 


SELECT METHODS IN CHEMICAL ANA- 
LYSIS, chiefly Inorganic. By WILLIAM CROOKES, F.R.S., &c. 
Re-written and greatly Enlarged. With 37 Woodcuts. 8vo. 245. 


ELEMENTS OF CHEMISTRY, THEO- 
RETICAL and PRACTICAL. By W. ALLEN MILLER, M.D. 

Part I. Chemical Physics. Sixth Edition. With 274 Woodcuts. 8vo, r6s. 

Part II. Inorganic Chemistry. Sixth Edition. With 376 Woodcuts. 8vo, 245. 

Part III. The Chemistry of Carbon Compounds. With 20 Woodcuts. Fifth 
Edition. 8vo, 318. 6d. 


EXPERIMENTAL CHEMISTRY FOR 
JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
fF R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Fcap. 8vo. 


Part I. Introductory. 1s. 6d. | Part III. Metals, and Allied-Bodies. 3s. 6d. 
Part II, Non-Metals. 2s. 6d. | Part IV. Carbon Compounds. 4s. 


PRINCIPLES OF GENERAL ORGANIC 
CHEMISTRY. By Prof. E. HJELT, of Helsing fors. ‘Translated 


from the German by J. Bisuor T —_ F, Ph.D., Assistant in the Labora- 
tory of the Heriot Watt College, I edinburgh. "Crown 8vo, 6s. 6d. 


A MANUAL OF PRACTICAL ASSAYING. 
By JOHN MITCHELL, F.C.S. Sixth Edition. Revised, with the 
Recent Discoveries Incorporated. By W. Crookes, F.R.S. With 
201 Illustrations. 8vo, 315. 6d. 


GRAPHICS; or, the Art of Calculation by 


Drawing Lines, pplied Especially to Mechanical Engineering. By 
ROBEKT H. SMITH, Professor of Engineering, Mason College, Bir- 
mingham, Part I. Arithmetic, Algebra, Trigonometry, Moments, 
Vector Addition, Locor Addition, Machine Kinematics, and Statics of 
Flat and Solid Structures. With Atlas of Plates containing 97 Dia- 


grams. 8vo, 15s. 


OPTICAL PROJECTION : a Treatise on the 


Use of the Lantern in Exhibition and Scientific Demonstration. By 
**Light: a Course of Experimental 
Crown 8vo, 6s. 


LEWIS WRIGHT, Author of 
Optics.” With 232 Illustrations. 


THE SYSTEM OF THE STARS. 
teenth Century.” 


GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s ‘‘Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 
Thirteenth Edition, Revised and Enlarged. With 9 Coloured Plates 
and 987 Woodcuts. Crown 8v 


GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS and YOUNG PERSONS; a Course of 
Physics divested of Mathematical Formule, expressed _in "the language 
of daily life. ‘Translated and Edited from Ganot’s ‘* Cours Eléme ntaire 
de Physique,” by E. ATKINSON, Ph.D., F.C.S. Seventh Edition. 
With 37 Pages of New Matter, 7 Plates, 569 Woodcuts, and an 
Appendix of Questions. Crown 8vo. 7s. 6d. 


By AGNES 


With 6 Plates and 50 Woodcuts. 8vo, 21s. 


My 1550 


TEXT-BOOKS OF SCIENCE. (New Volume.) 

PRELIMINARY SURVEY. By THeEopore 
GRAHAM GRIBBLE, Civil Engineer. Including Elementary Astro- 
nomy, Route Surveying, Tacheometry, Curve-ranging, Graphic Men- 
suration, Estimates, Hydrogrs aphy, and Instruments. Vith 130 Illus. 
trations, Quantity Diagrams, and a Manual of the Slide-Rule. Crown 
8vo, Os. 


Author of ‘A History of Astronomy during the Nine- | 
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PPP IND INI NII IIL III PDIP I SILL 


WORKS BY JOHN TYNDALL, D.C.L, LLD., FRS. 


LESSONS IN ELECTRICITY AT THE ROYAL 
INSTITUTION, 1875-76. With 58 Woodcuts. Crown 8vo, 2s. 6d, 


NOTES OF A COURSE OF SEVEN LECTURES 
ON ELECTRICAL PHENOMENA AND THEORIES, delivered 
at the Royal Institution. Crown 8vo, 1s., Sewed; 1s. 6¢., Cloth. 


RESEARCHES ON DIAMAGNETISM AND MAGNE. 
— ACTION. With 8 Plates and numerous Illustrations, 


HEAT A MODE OF MOTION. 
SOUND. 
LECTURES ON LIGHT, delivered in America in 1872 


and 1873. With 57 Diagrams. ’ Crown 8vo, 55. 


NOTES OF A COURSE OF NINE LECTURES ON 


GHT, delivered at the Royal Institution. Crown 8vo, 1s., Sewed; 
7 ed, Cloth. 


ESSAY ON THE FLOATING-MATTER OF THE 
AIR IN RELATION TO PUTREFACTION AND INFECTION. 
Ww ith 24 Woodcuts. Crown 8vo, 7s. 6d. 


FRAGMENTS OF SCIENCE: a Series of Detached 


Essays, Addresses, and Reviews. 2 Vols. Crown 8vo, 16s. 


Crown 8vo, 12s. 


With 204 Woodcuts. Crown 8vo, 10s. 6d. 





LESSONS IN ELEMENTARY MECHA- 
NICS. Designed for the Use of Schools, and of Candidates for the London 
Matriculation, and other Examinations. With 52 Examples and nearly 
500 Exercises and Questions from the Matriculation Examination 
Papers of the London | University, &c., up to June 1889. With Answers, 
and 121 Woodcuts. By Sir PHILIP MAGNUS, B.Sc., B.A. Feap. 
8vo. 35. 6d. 


ELEMENTS OF DYNAMICS (Kinetics and 
Statics). With numerous Exercises. A Text-book for Junior Students. 
By the Rev. J. L. ROBINSON, B.A., Chaplain and Naval Instructor 
at the Royal Naval College, Greenwich. Crown 8vo, 6s. 


PRINCIPLES OF MECHANICS. By T. M. 
GOODEVE, M.A., Professor of Mechanics at the Normal School of 
Science and the Royal School of Mines. New Edition, Re-written and 
Enlarged. With 253 Woodcuts and numerous Examples. Crown 8vo. 6s. 


THE ELEMENTS OF MECHANISM. By 
T. M. GOODEVE, M.A. With 342 Woodcuts. New Edition, Revised 
and Enlarged. Crown 8vo. 6s. 


AN INTRODUCTION TO DYNAMICS, in- 
cluding Kinematics, Kinetics, and Statics. With numerous Examples, 
By CHARLES V. BURTON, D.Sc. With 150 Figures and numerous 
Exercises. Crown 8vo, 4s. 


ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 

nical Institute.) By W. SLINGO, Principal of the Telegraphists’ 

School of Science, and A. BROOKER, Instructor on Electrical Engi- 

neering at the Telegraphists’ School of Science. With 307 Illustrations. 

New kdition. Crown 8vo, ros. 6d. 


THE MARINE STEAM ENGINE. A 
Treatise for the Use of Engineering Students and Officers of the Royal 
Navy. By RICHARD SENNETT, R.N., formerly Engineer-in- 
Chief of the Royal Navy. With 261 Illustrations. 8vo, 215. 


BUILDER’S WORK AND THE BUILDING 
TRADES. By Colonel H. C. SEDDON, R.E., Superintending 
Engineer, H.M.’s Dockyard, Portsmouth ; Examiner in Building Con- 
struction, Science and Art Department, South Kensington Assistant 
Examiner, H.M.’s Civil Service Commissioners. With numerous IIlus- 
trations. Medium 8vo, 16s. 


London: LONGMANS, GREEN, & CO. 





Printed by Ricuarp CLay AnD Sons, LiMiTED, 
MACMILLAN AND Co., at 29 Bedford Street, 


at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
Strand, London, W.C., and 112 Fourth Avenue, New York.— 
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SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1118, VOL. 43.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 
Amongst several unsolicited Testimonials 
the two following have been received by the 
maker :— 
Tue OBsERVATORY, MELBOURNE, 
ctober 1o, 1888. 

Dear S1r,—The Watkin Aneroid 
only reached me three weeks ago, 
I am very much pleased 
with it, and have givenita 
pretty severe trial with very 
Satisfactory results. 

(Signed) R. J. Evtery. 



































PRICES FROM 
£5 to £7. 
ALSO MADE 

WatTCH SIZE. 


EptnsurGu, May 31,’89. 
Dear Sir,—I have just 
returned from a six weeks’ 


if] servatory, and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about ;4, of an inch. 
y During my stay at the Ob- 
servatory the Aneroid was fre- 
quently tested by taking it down 
2000 feet and then comparing it 
- — with the standard on my return. 
Uhe results obtained speak volumes for the high-class workmanshipand great 
accuracy you have attained ix the manufacture of this instrument. 
(Signed) R. C. Mossman, F.R.M.S., Observer. Scott. Met. Soc. 
J. J. HICKS, 8, 9, & 1O HATTON GARDEN, LONDON, 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—ASritish Medical Journal. 


RECK'S 


£2 2s. to £5 5s. 





Is 
made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 

POSOoooooseoooooooooes 


R. & J. BECK, 68 Cornhill, London, E.C. 
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Stay at the Ben Nevis Ob- | 


[PRICE 15 CENTS. 


[All Rights are Reserved. 


BROW NING'S 
AMATEUR’S SET 


PHOTOGRAPHIC APPARATUS, 


Consisting of a Polished Mahogany Camera to take Pic- 
tures 4}” X 31”; one Double Dark Slide for two plates ; 
Achromatic Lens, for taking Portraits, Groups, Land- 
scapes, &c.; Polished Pine Tripod Stand; Printing 
Frame; Vignette Glass ; Cutting Shape ; 1 Dozen Dry 
Plates ; 1 Packet of Mounting Cards; Sensitized Paper ; 
Chemicals for Developing, Printing, &c. ; Ruby Lamp ; 
Focussing Cloth ; Glass Measure ; and Book of Instruc- 
tions ; in Polished Case. 


COMPLETE PRICE, £2 10s. 
llustrated Catalogue of Photographic Apparatus sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
OPERA RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 







Fs 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpTICcIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. : 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. ; 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY NEXT (April 7), at Three o’ Clock : J. Scorr Ketrtis, Esq., 
F.R.G.S.—First of Three Lectures on ** The Geography of Africa, with 
Special Reference to the Explor: ation, Commercial Development, and Political 
Partition of the Continent.” Half-a- Guinea the Course. 

THURSDAY (April 9), at Three o’Clock : Prof. Dewar, M.A., F.R.S.— 
First of Six Lectures on ‘* Recent Spectroscopic Investig gations.” One 
Guinea. 

SATURDAY (April 11), at Three o’Clock: Prof. Sirvanus P. Tuomp- 
son, D.Sc., B.A.—First of Four Lectures on ‘*The Dynamo.” Half-a- 
Guinea. 

Subscription to all the Courses in the Season, Two Guineas 

The Fripay EveninG MEETINGS will be resumed on April 10, when Sir 
Witiiam Tuomson, Pres.R.S., will give a Discourse on “Electric and 
Magnetic Screening,” at Nine o'Clock. To these Meetings Members and 
their Friends only are admitted. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION will commence on FRIDAY, May t. 

The Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 

umber of in- -patients last year, 9806; out-patients, 120,158 ; accidents, 


8847. 

" Surgical operations dail 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months. All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. The New College 
ae gs are now complete, and afford more than double the former accom- 
modation 

SCHOLARSHIPS AND PRIZES.—Twenty Scholarships and Prizes 
are given annually. Students entering in May are eligible to compete for 
the four Entrance Scholarships in September. 

Luncheons or Dinners, at Moderate Charges, 
Students’ Club. 

N.B.—Special arrangements have been made to meet the re« quirements of 
the Examining Board in England so as to enable Students entering in May 
to pass Part I. (Chemistry and Chemical Phy sics) and Part II. “(M ateria 
Medica and Pharmacy) of the First Examination in July. 

The London Hospital is now in direct communication with all parts of the 
Metropolis. ‘The Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on MAY 1. Students enter- 
ing in the Summer are eligivle to compete for the Science Scholarships of 125 
Guineas and £60 awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the U pared of London are 
held throughout the year. A Register of approved lodgings, and of private 
families receiving Students to reside, is kept in the Seuvetary” s Office. 

Prospectus and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 


can be obtained in the 





E- NETTLESHIP, Dean. 
. H. MAKINS, Vice-Dean. 


GUY’S HOSPITAL, S.E. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER. 


Two OPEN SCHOLARSHIPS in Classics, Mathematics, and Modern 
Languages : one of the value of 100 Guineas, open to Ca andidates under 20 
Years of Age, and one of 50 Guineas open to Candidates under 25 Years 
of Age 

Iwo OPEN SCHOLARSHIPS in Chemi istry, Physics, and Biology : 
one of the value of 125 Guineas and another of 50 Guineas, open to Candi- 
dates under 25 Years of Age. 

For further particulars, apply to the Dean, Guy’s Hospital, S.E. 


‘UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to begin their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
JOHN WILLIAMS, M.D., Dean. 
J. M. HORSBURGH, M. A, Secretary. 
OSTEOLOGICAL SPECIMENS, 
MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List, ‘Three Stamps. 








LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 62 BALSALL HEATH Roan, 
BIRMINGHAM, 


Who last week sent to his subscribers Zygnema cruciata, with sketch and 
description. He also sent out Cristatella mucedo, Stephanoceros Eichornii, 
Melicerta ringens, Hydatina senta, Closterium, &c.; also Amoeba, Hydra, 
Crayfish, Dog-Fish, Amphioxus, and other Specimens for Biological 
Laboratory work. 

Weekly Announcements will be made in this place of organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:s., 
or Twelve Tubes or 10s. 6d. 


___ Portfolio of f Drawings, Ek Eleven n Parts, 1s. each. 


MINERALS AND FOSSILS. 
TO BE SOLD IMMEDIATELY. 


A small well-chosen Collection, made by the late Mr. 
F.G.S., of Matlock Bath, Derbyshire. 

The MINERALS are in excellent condition, named, and localized ; very 
few duplicates. 

Specimens of Catcire and CALAMINE, and the rare Minerals MaTLock- 
ITE and PHosGENITE, &c., are worthy of spec ial notice. 

The FOSSILS, from the Carboniferous Limestone, Coal-measures, Lias, 
Tertiary, and other Rocks, are all in good order, and localized. 

On view at the Baths Assembly Room, Matlock Bath, Derbyshire, from 
APRIL 27 to MAY 1, from 1o a.m, te 5 p.m. 


To be Sold before MAY 1. 


Catalogues shortly, on application to the above Address. 


W. E. HOWE, 








Established nearly Half a Century 
FOR ‘ 


FOSSIL FISHES 


AND 


RECENT SHELLS. 


Address to— F 
ROBERT F. DAMON, 
WEYMOUTH. 


Price Lists containing some 7housands of Species of Recent 
Shells, now Keady. Post Free, Tw opence. 


New and Interesting Species of Shells from Borneo, 
Lake Tanganyika, Philippine Islands, &c. 
COLLECTIONS PURCHASED. SPECIMENS EXCHANGED 
Manufacturer of GLASS-TOPPED BOXES, &c. 

Foreign Correspondence Invited. 

HUGH FULTON, Dealer in Recent Shells, 


89 FutnHam Roap, Lonpon, S.W. 


WILLIAM BANKS, 


OPTICIAN, 


Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 
SCIENCE DEPOT: 

32 CORPORATION STREET, BOLTON. 


CEYLON, JAVA, BORNEO, AND NEW 
GUINEA INSECTS, especially Lepidoptera and Coleoptera, single or 
in lots. Also Orthoptera and Dragon flies, LAND AND FRESH- 
WATER SHELLS, offered at cheap prices.—H. FRUHSTORFER, 
Naturalist, care of German Consulate, Soerabaia, Java. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888 ; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 
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Sale bp Auction. 
MONDAY, APRIL 6. 


A VALUABLE COLLECTION OF SHELLS. 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
APRIL 6, at half-past 12 precisely, the Collection of Shells formed by 
the late C. E. Srrone, Esq., including many fine Specimens purchased 
at the Celebrated ‘‘Dennison’’ Sale: Conus nobilis, Harpa rosea, 
Murex calcar, M. cervicornis, M. sauliz, Mitra regina, Spondylus 
imperialis, &c. Also a very fine series of Phorus, Argonauta, Conus, 
Spondylus, and Pecten. Some beautiful Specimens of Pink Coral 
(Stylastes sanguineus), and a large number of Fine Specimens of Amber, 
containing various Insects. Also Mahogany Cabinets, Glass Cases, 
Natural History Books, &c., &c. 

On View the Saturday prior, 10 to 4, and Morning of Sale, and Catalogues 

had. 


AGRICULTURAL GEOLOGY. 
A New Collection of Specimens prepared especially for the Science and 
Art Department, containing examples of the various ROCKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced; also 


altered Substances employed as Fertilizers; also the various Minerals that 
produce the Colouring of Soils, &c. 


SIXTY SPECIMENS IN STRONG CABINET 
with Handles, and with Wooden Partition, so as to avoid Packing, 
Price £3 10s. 

Specimens about 3 x 24 inches. 

PREPARED BY 
JAMES R. GREGORY, 
GEOLOGIST AND MINERALOGIST, 

88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass} and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6a. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the RovaL AGRICUL- 
TURAL COLLEGE. CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Receni! 
received :—Ores of Iron. Nickel, and Cobalt. from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings 
grammes, Pians (up to Double-Elephant size), Shorthand, and 
Type-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 


Edited by C. G. BARRETT, J. W. Douctas, W. W. Fow.er, M.A., F.L.S., 
R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


N.B.—A Second Series was commenced with the Number for January 1890. | 
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Music, even of elaborate Sketches, Pro- | 


- MICRO-PETROLOGY. - 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire ; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 


1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 





CaTaLoGuges Post Free. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
MINERALOGY. 
SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN. 











BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot. moment of writing. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





BOILING WATER OR MILK, 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BREAKFAST OR SUPPER. 
INFALLIBLE 


HOLLOWAY 'S OINTMENT iiaeeseas 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled, 








AN 








On the rst of every Month, Price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
| Edited by Ricuarp South, F.E.S., 
With the Assistance of 
H. W. Bares, F.L.S., F.E.S., &c. Be . 
T. R. Butups, F.E.S. Dr. D. Suarp, F.Z.S., F.E.S., &c. 
W. Lucas Distant, F.E.S. &c. G. H. Verrart, F.E.S. 
| Epwarp A. Fircu, F.L.S., F.E.S. W. Warren, M.A., F.E.S. = 
Martin Jacosy, F.E.S. J. J. Weir, F.L.S., F.Z.S., F. a. S. 
J. H. Leecn, B.A., F.L.S, F.E.S. F. B. Wurre, M.D., F.L.S., F.E.S. 
There are frquent Lithographed Plates by the best Entomological 
Artists, and occasional Woodcuts. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden. 












SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


Makers of one. descrip- 
tion of OPTICAL and 

PHYSICAL APPARA- 

TUS of the highest class, 

= Colleges, Institutions, 
Cc. 


Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 

144 pages, 6d. 


WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15-in., £5; 18-in., £6 1os. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


JOHN J. GRIFFIN & SONS, Lip. 


PHOTOGRAPHIC DEPARTMENT. 








Now Reapy, 
Complete I//ustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application, 


Well-fitted Dark Room for Use of Amateurs. 








22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


Free Instruction to Beginners. 





STANLEY [is 


Mathematical Instrument Manufacturer to H.M. Government, Council of | 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
w. S. obtained the only Medal in the Great Exhibition of 1862 for 
geadiees of Construction of Mathematical Instruments, and the only 


Gotp Manat in the International Inventions Exhibition 1885 for Mathe. 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—~GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


KING, MENDHAM, & Co., 


Electrical Engineers 


AND 
Manufacturing Electricians. 


Speciatities.—K.M.B. Pocket Galvanometer, 
12s. od., post free. Testing Instruments for 
Science Tes achers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical | 
Fittings of every description. | 


Western Electrical Works, Bristol | 


ILLUSTRATED CATALOGUE, Post FREE, 4}d. | 








NA TURE 





_ (Arn 2, 1891 





Now Ready, Crown 8vo, 6 60 pp., in Leatherette, gilt top, Price 15, 


SEEING DARKLY. 
AGLIMPSE INTO THE INCONCEIVABLE, 


Being an Introduction to the Gospel of Infinite Ignorance. 





BY 


H. B. GUPPY, M.B., F.R.S.E. 


London: HARRISON & SONS, 59 Pall Mall. 
Now Ready, Price 6s. 
Vol. XXV.—New Series, Vol. V.—Part III., APRIL 18 


With Plates and Woodcuts. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
M. HUMPHRY, Sir W. TURNER, and 

J. G. M’KENDRICK. 

Part III. contains Articles by Prof. Anderson Stuart. W. Roger Wi lliams 
P. Chalmers Mitel... W. Ramsay Smith, Prof. Sir W. Turner, Prof 
Cunningham, Prof. F. J. Shepherd, Robert Muir, M D.. W. Hale White, 
M.D., James Musgrove, M.D., A. Macfadyen, M.D., M. Nencki, M.D., 
N. Sieber, M.D., Albert S. Griinbaum, Prof. Bertram Windle, and Prof. 
Kdlliker ; and the Proceedings of the Anatomical Society of Great Britain 
and Ireland. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London 
and 20 South Frederick Street, Edinburgh. 


Profs. Sir G. 


Post Free for Six Stamps. 


A New Classified Catalogue (No. 107) of 
Important Works for Sale on 


BOTANY : 


Part II.—General Works and Monographs on the Phanerogamia ; Morpho- 
logy and Physiology of Plant Life ; Biographies and Portraits of Botanists; 
Pre-Linnean Botany, Herbals, &c.; Works of Linnzus; Serial Publications, 
Transactions and Periodicals. 1100 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


Just Published, 12s. 6d. net. 


INDEX OF SPECTRA. Revised Edition, 
greatly Enlarged. By W. MARSHALL WATTS, D.Sc., with Intro- 
duction on the Method of Measuring and Mapping Spectra. Indis- 
pensable to spectroscopic inquiry. 


** Dr. Watts is to be cong Co upon the completion of his great un- 


dertaking. The book will be heartily welcomed by all who are engaged 
in spectroscopic work, and no recommendation of ours is needed.” 
Nature. 


Post free from ABEL HE : OOD & SON, Manchester, on receipt of 


P.O.O., for 13s. 


Just Published, Price 1s., per Post, 1s. 44d. 


THE VICTORIA UNIVERSITY CALEN- 


DAR FOR THE YEAR 18or. 














London: M aaae. LAN & CO. Manchester: J. E. CORNISH. 
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‘DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, Aprit 2. 
at 8.—On Variation in the Floral Symmetry of certain 
Bateson and Anna Bateson.—On 
H. N. Ridley. 


AN SOCIETY, 
— having Irregular Corollas: W. 
Two New Genera of Orchids from the East Indies : 
FRIDAY, Apri 3. 
Gro.ocists’ ASSOCIATION, at 8.—Notes on the Sections on the New 
Railway between Nunhead and Shortlands; and on the New Railway 
from Grays to Upminster : 
Beds of the Paris Basin: Geo. F. Harris and H. W. Burrows. 
INSTITUTION OF CiviIL ENGINEERS, at 2.—Students’ Visit to the Mechanical 
Laboratory of the City and Guilds of London Central Institution, Exhibi- 
tion Road, South Kensington. 


MONDAY, Aprit 6. ' 
Rovat InsTITUTION, at 5.—General Monthly Meeting. 
TUESDAY, Apri 7. 


ZooLoGicaL Society, at 8.30.—On the Geographics al Distribution of Slugs ; | 


z D. A. Cockerell.—Notes upon the Anatomy of Dolichotis patagonica : 
E. ie ard. —On a Viviparous Bathybial Fish from the Bay of Ben- 
pe Dr. B. Alcock.—Observations on Bathybiaster vexillifer, Wyv. 
Thoms: Prof. F. Jeffrey Bell. 
InsTITUTION oF CiviL ENGINEERS, at 8.—Ballot for Members.—The Cost 
f the Generation and Distribution of Electrical Energy: R. E. B. 
Brompton.——At 9.—Reception by the President and Council. 
Rovat INSTITUTION, at 3.—The Geography of Africa: J. Scott Keltie. 
WEDNESDAY, Aprit 8. 
GEOLOGICAL SOCIETY, at 8. 
Society or Arts, at 8.—The Durability of Pictures painted with Oils and 
Varnishes ; A. P. Laurie. 
THURSDAY, 
Rova. Society, at 4.30. 
MATHEMATICAL Socigsty, at 8.—The Representation of Combinations of 
certain Electrical Quantities by wy 2 of the Analytical Forms called 
“Trees’”?: Major MacMahon, R.A., F.R.S. 
SociETY oF ARTs, at 4.30.—The Indian Village Community, with Special 
Reference to Modern Investigation: B. H. Baden-Powell, C.1.E. 
Rovat INSTITUTION, at 3.—Recent Spectroscopic Investigations: Prof, 


Dewar, F. 
FRIDAY, Aprit 10. 

Roya. ASTRONOMICAL SOcIgETY, at 8. 
InstiTuTION oF CiIviL ENGINEERS, 

struction: W. W. F. 

John H. Barker. 
Rovat INsTITUTION, at 9.—Electric and Magnetic Screening : 

Thomson, Pres. R.S 

SATURDAY, Aprit 11. 

RovaL INsTiITUTION, at 3-—The Dynamo: Prof. Silvanus P. Thompson. 


APRIL 9. 


at 7.30.—Modern Locomotive Con- 
Pullen.—The Design of Locomotive Cylinders : 


Sir William 





SUBSCRIPTIONS TO “NATURE.” 
d. 

Vealy. 0. cee ee ee es BO 

at a KRALL ee 

Quarterly .. . 2 en 
To the United States, the Continent, &e. 

. So ae Tr. . -? 

Ds 6c ececenecanns« SF 

Quarterly .. isinceons B® 
To India, China, and Japan — 

Yearly... ,oeecens BF 

Half-yearly . Tete eee eae 

Quarterly ..... . .¥ 8 





CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per L ine ane, 





d 

One Eighth Page, or Quarter Column © 18 6 

Quarter Page, or Halfa Column ..... 115 © 

Halfa Page, ora Column ........ 3 «5 0 

Whole Page... . a eee a oe 
Money Orders payable to MACMILLAN & Cu. 

OFFICE: 2g BEDFORD STREET, SfRAND, W.C. 





NA FURS 





T. V. Holmes, —The Eocene and Oligocene | 
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CATALOGUE (230) OF BOOKS ON THE 

MATHEMATICS, PURE and APPLIED; containing 

many Works of the OLD MATHEMATICIANS, Mathe- 

matical and Astronomical JOURNALS, OBSERVA- 
TIONS, &c. 96 Pages. Free on Application. 


Transactions of the Royal Society of London 





from 1836 (Part 2) to 1876, as issued ios £30 00 
Proceedings of the Royal Society of London, 
Nos. I to 270 (1854-88) ses ; 6 100 
— he ournal of Mathematics, Vols. I, to 
I, (1890)... 12 120 
eaninen of Cambridge Philosophical Society, 
Vols. 1 to 7, Part 2 (all published) . 4 40 


Quarterly Fournal of seca Vols, I to 24 
(1890) ... a 30 00 


MACMILLAN & BOWES, “Cambridge. 


SOUTHALL BROS. & BARCLAY'S 


SPECIALLY PREPARED 


MICROSCOPIC PREPARATIONS. 


CHEMICAL REAGENTS, STAINING FLUIDS, MOUNTING 
MEDIA, CEMENTS, VARNISHES, &c., &c., 


FOR USE IN 
PRACTICAL BOTANY, ZOOLOGY, HISTOLOGY, 
And every Branch of 
PRACTICAL MICROSCOPY. 


(Makers of the Specialities referred to by Prof, Hillhouse in his edition of 
Strasburger’s ‘‘ Practical Botany.”’) 


Glass Slips, Cover Glasses, Forceps, Needles, Dissecting Knives, Razors 
© ‘esors, Beakers, Flasks, Specimen Bottles and Tubes, in great variety. 
Microscopes by the principal Makers, 


Price Lists may be had on application. 


SOUTHALL BROS. & BARCLAY, 


CHEMICAL APPARATUS DEPARTMENT, 
DALTON STREET, BIRMINGHAM. 





FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—‘**Is bad sight on the increase?’ is answered by A 
Fournet with much comm on sense. 
Homeopathic Review :—“1f you need to see better, yet shrink from 


glasses, read A. Fournet’s ‘ Philosophy of Sight.’ 
(15 Staneps, from the Author.) 


WIMSHURST MACHINE. 


Works in any Weather. 
WITH 15-INCH PLATES, £4 10 0 


Best made, Studded Plates. 


Hd %) Led 5 10 Oo 
610 Oo 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department, 


HARVEY @ PEAKE, 


56 CHARING CROSS ROAD, W.C 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS, 


Vol. I. No.1. Royal 8vo. Price Five Shillings. To be continued Quarterly. 


THE HECONOMIC JOURNAL. 


The Journal of the British Economic Association. 
Edited by F. Y..EDGEWORTH. 
MARCH 1891. 
CONTENTS. 





I. Articles-— 
THE BRITISH ECONOMIC ASSOCIATION: by THE EDITOR, 
THE E1GHT HOURS MOVEMENT IN VICTORIA: by JOHN RAE. 
THE ELEVENTH CENSUS OF THE UNITED STATES: by Prof. RICHMOND Mayo SMITH. 
FRENCH PEASANT PROPRIETORSHIP: by Dr. F. SEEBOHM. 
ECONOMIC DOCTRINE IN ENGLAND DURING THE EIGHTEENTH CENTURY: by Rev. Dr. CUNNINGHAM. 
THE LIVING CAPITAL OF THE UNITED KINGDOM: by Prof. J. S. NICHOLSON. 
THE AUSTRIAN SCHOOL AND THE THEORY OF VALUE: by Prof. F. WIESER. 
SoME ASPECTS OF THE THEORY OF RENT: by L. L. PRICE. 
THE FALL IN SILVER: by HENRY HUCKS GIBBs. 
THE BoycorT AS AN ELEMENT IN TRADE DISPUTES: by JOHN BURNETT. 
THE DIFFICULTIES OF SOCIALISM : by the Right Hon. LEONARD COURTNEY, M.P. 
IT, Notes and Memoranda-- 
TRADE AND FINANCE IN 1891. THE RECENT FINANCIAL CRISIS. 
CURRENT TOPICS: by A. ELLIs. 
PROFIT SHARING. HOURS OF RAILWAY SERVANTS. 
THE SCOTTISH STRIKE: by Prof. MAvor. 
OBITUARY, &c. 
INI. Reviews— 
CUARLES GROSS, The Gild Merchant : by Prof. F.W. Marvtanp. EL/ZABETH LAMOND and Rev. W. CUNNINGHAM, Walter o 
Henley’s Husbandry: by Prof. F. W. MairLanp. RICHMOND MAYO SMITH, Emigration and Immigration: by L. L. Price. 
LV. Recent Periodicals and New Books. 
NEW BOOK BY THE LATE DEAN CHURCH. 
Now Ready, 8vo, Cloth, 12s. 6d. net. 
THE OXFORD MOVEMENT. TWELVE YEARS, 1833-184 
By the late R. W. CHURCH, M.A.,, 
Dean of St. Paul’s, Honorary Fellow of Oriel College, Oxford. 
*,* This volume is based upon the writer's personal recollections, and contains a record of the principal phases of the movement, with character 
shetches <* principal figures—Ne wan, Keble, Hurrell Froude, W. G. Warde, &c 
T/ MES : :—** Will quickly take its place among the most interesting of the many extant accounts of what is called ‘ The Oxford 
Movement.’ The volume as a whole is an historical and critical survey “of the highest interest, full of the delicate quality of Dean 
Church’s mind. The characteristics of all his best writings are here, as is only natural.” 
MR. GOLDWIN SMITH ON THE CANADIAN QUESTION. 
Just Ready, 8vo, 8s., net. 


CANADA AND THE CANADIAN QUEST ION, By Gotpwin Situ, D.C.L. 


The subject is dealt with under the following heads :—The French Province—The British Provinces—French Canada before the Conquest—French 
¢ ‘anada after the Conquest—History « of Uppe » Canada—The United Provinces—7 The Te terval Constitution—Frutts of Confederation—The Canadian 
Question—A ppendices. 


on 


ust Published, 8vo, 14s. net. 


THE RIGHT HON. ARTHUR MacMURROUGH KAV ANAGH: a Biography 


from Papers chiefly Unpublished, compiled by his Cousin, SARAH L. STEELE. With Portrait. 
BLACKWOOD’S MAGAZINE :—*‘ Tosay of the subject of this memoir that he was one of the most extraordinary men of 
his own generation, is to say little. We should doubt if the history of the world has many such to show. . . . The book is most 
interesting, written in a most agreeable style, and full of picturesque effects: altogether a worthy tribute to one of Ireland's best 


gentlemen.” 
Just Published, New Edition, Crown 8vo, Cloth, 3s. 6d. 


A YEAR IN A LANCASHIRE GARDEN. By H. A. Bricut, Author of 


‘* The English Flower Garden.” 
TIMES :—‘‘It is the true story of a year’s gardening written by an accomplished man, whose flowers tell him many stories 
and pleasant things not to be found in the nurseryman’s catalogue. . . . A faithful and fascinating garden story.” 
MANCHESTER EXAMINER :—“ There is not a dull page in the book, which we recommend with all the more pleasure 
as the story of a year in a garden in this country.’ 
NEW ISSUE IN MONTHLY PARTS. 
Part I., Just Ready, Folio, 5s. net. 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 
Series of 84 Modern Maps. By JOHN BARTHOLOMEW, F.R.G.S. With Geographical Index to 100,000 Places. 


To be completed in 8 Monthly Parts. 
*.* Jt is believed that this Atias, upon the production of which no pains have been spared, will compare favourably both in contents and price with 


any that has yet been published. 
ATHENA: UM :—“ One of the most complete and trustworthy works of the kind available at a moderate price.” 


SPECTATOR :—“ A book of sterling value, which should take its place at once as a standard book.” 

SPEAKER :—‘‘It is one of the most judiciously conceived and carefully executed which we have seen for a long time.” 
MORNING POST :—‘‘ It is certainly one of the best works of the kind extant.’ 

SCOTTISH GEOGRAPHICAL MAGAZINE :—“‘ It is emphatically the atlas for newspaper readers and students of 


contemporary changes in geography.” 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW PART. 
J Just Ready, Royal 8vo, Sewed, 2s. 6d. net. 
JOURNAL OF THE LEPROSY INVESTIGATION COMMITTEE. 


Edited by P. S. ABRAHAMS, M.A., M.D., B.Sc., F.R.C.S.I., Medical Secretary to the Committee. No. 2, February 
1891. 





NEW AND THOROUGHLY REVISED EDITION. 
Just Published, 8vo, Cloth, 18s. 
ACOMPLETE TREATISE ON INORGANICAND ORGANIC CHEMISTRY. 
By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vo. III.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, or ORGANIC 
CHEMISTRY. Six Parts, Part III. New and thoroughly Revised Edition. 

*,* In consequence of the rapid progress of the chemistry of the aromatic compounds during the last five years, the authors have found it necessary 
to prepare an entirely new edition of this part, including all the more important work published up to the date of going to press... . They would draw 
special attention to the renewed discussion of the constitution of Benzene, and the researches of Nietzki and his co-workers on the higher substitution 
products of Benzene.—Extract from the PREFACE. 

NEW PART OF MR. BUCKTON’S MONOGRAPH OF THE CICAD. 
Now Ready, Part V., 8vo, Paper Covers, 8s. net. 


MONOGRAPH OF THE BRITISH CICADA OR TETTIGID@. Illustrated 
by more than Four Hundred Coloured Drawings, by GEORGE BOWDLER BUCKTON, F.R.S. 
Parts I., II., III., and IV. already Published, 8s. net each ; or bound in Vol. E., 33s. 6d. net. 


NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
ust Ready. Crown 8vo, Cloth, 6s. 


J 
OUTLINES OF PSYCHOLOGY. By Haratp HoOrrpinec, Professor at the 
University of Copenhagen. Translated by M. E. LownpeEs. 

*,* This book is regarded by competent authorities as one of the best psychological text-books in existence, and it has for some time past been 
recommended on the list of books tobe read for the Moral Science Tripos at Cambridge. The translator has been permitted to refer in some points of 
difficulty to Prof. Croom Robertson and Dr. James Ward. 

BY PROF. W. JAMES. 
Two Vols., 8vo, 25s. net. 
1 . y - 4 
THE PRINCIPLES OF PSYCHOLOGY. By Wrutt1am James, Professor of 
Psychology in Harvard University. 
TIMES :—** An important and in some respects a novel contribution to the literature of philosophical speculation.” 
_ MANCHESTER GUARDIAN :—‘‘A considerable work, with which every philosopher and student of mental science 
will have to reckon, and which, notwithstanding its bulk, will find many readers outside the ranks of specialists.” 
BY THE AUTHOR OF “ECCE HOMO.” 
ust Published, New Edition, Globe 8vo, 6s. 


‘ J 
NATURAL RELIGION. By the Author of “ Ecce Homo.” Third Edition. 
Books III. and IV. separately, Globe 8vo, Cloth, 2s. 


A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs. 
together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. 

300k I., 1s.; Books I. and II., 1s. 6¢.; Books I.-IV. 3s.; Books III.-VI., 3s. ; Books V., VI., and XI., 2s. 6d. ; 
Books I.-VI. and XI., 4s. 6d. ; Book XI., 15. 


Books I. and II. separately. Just Published, 18mo, Cloth, ts. 
TODHUNTER—THE ELEMENTS OF EUCLID. Books I. and II. By 
I. TODHUNTER, F.R.S. 18mo. 
A NEW ELEMENTARY TRIGONOMETRY. 
Just Published, Globe 8vo, Cloth, 2s. 6d. 


'HE TRIGONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A., 
Author of ‘ Arithmetic for Schools,” ‘* Trigonometry,” ‘‘ Elementary Statics,” ‘‘ Dynamics for Beginners,” &c. 
BY SIR SAMUEL WHITE BAKER. 
; Just Ready, Extra Crown 8vo, Cloth, 12s. 6d. 
WILD BEASTS AND THEIR WAYS: Reminiscences of Europe, Asia, Africa, 
and America. From 1845-1888. With special permission dedicated to H.R.H. the Prince of Wales. By Sir SAMUEL 


W. BAKER, M.A., F.R.G.S., F.R.S., Author of ‘The Nile Tributaries of Abyssinia,” ‘‘The Albert N’yanza Great 
Basin of the Nile,” &c. With Illustrations. 2 Vols., 8vo, 325. 


TIMES :—* The work is full of exciting adventure.” 


WORLD :—* Sir Samuel is, as all the world has long known, a mighty hunter. As Ulysses was to men, so he is to wild 
beasts. . . . The stories are splendid.” 


MACMILLAN AND CO., LONDON. 








| 





‘1eysoqouvyy ‘meysuedg 
































SWEAR AAA 


Ricuarp Cray anp Sons, Limite, at 7 and 8 «read Street Hill c 
ihouatas AND Co., 29 at Bedford Street, Strand, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, April 2, 1891. 


NATURE 
SSENCES of BEE 


OBJECTS sent Post Free on application to 


|W. WATSON & SONS, 


Opticians to H.M. Government, 


| Awarded Two Gold M 
and Twenty Gold and 


i\€ 
Lite 


NEAL & CHIC 


> 


| CLASSIFIED LIST OF 40.000 FIRST-CLASS 
| 
| 


P > 
NTERESTING . 2 @ 8 i a 
) =| ¢ (s 1 pifias bed z 
o 2 2 = “DT “SOUT ATTSSOWIS. leone SE 
° = { < 2 
2 . < 4 fal qc | i s | 
: Bog <<. 3 Se P22 
- 3 ‘se0t une Shea SEE “A 2 
a ecccececece ea v > e LSIT YOA ALINM ASVATd 2, eI § 3 
ra | Sui Sof 26 bles arranged or Studense od SL gp SO [29 Suyns-foyg Sudung Sunyirr & 9 = |g 
f a of c Health, as_ tone a, a o | 
a, in Dr. Allan’s “* Aids Sa P Science ”— n Ith] 9) 7 A0. SIUIGUS Ano fo SAISH Of i>) = 
BB 2-9 ewe aed <q 2 a td uo pec SE fo spaspunyz 47 ~ ; S| 8 
<x Sogtene of Spine of Echinus (Zchinus escu- fq es ser a oa a Sa s 
t j CHLUS o00 ooo eee ove eee eee 1 6 = = S a 3 Md 
Harvest Bug (Trombidium autumnal) ou oe 16 7, ~Y fx Q & ‘SOPHS G31M 3 =cc - ° = = > 
Blight - Grape Vine (Phylloxvera vastatrix, < > oe 3 Sursuodsip Ajaitjue ‘uonusy oqny, qyM ae 68d ue wn A S 2 {5 
i are z : : re ne , = cc Sé3 
Chants Aenie of Honey Bee—various . oe Z = Pewy [BII8A ‘d'H e sail se syussaidey &,, 8 —-o P ° z ie 4 . ge 
dissected and laid out separately on one Sli 60 an T fy o 8 = = = oe aS a.¢c> 2A aa - = S a 
New Type Slide of Diatomacex—so differei aa) < 2 pl ak M4 a." g I i 
Species, with List of Names ee oe o- 10 6 iv i Ow ¢: H F] ? ad S 2 
Diatomacez from St. Peter, Hungary—about 200 < a = a3 § = Cs wk Sy / 8 
_ Specimens onone Slide... oe eve ove « = Re = ee 8 x ; 
New and very pretty Slide of Sponge Spicules, F- Zs ~ ¢ S 3 = 
coneecning about roo Specimens from St. Peer, |] Qo ————— “ess — S © 8 ¥ " 
ungary “ vile f tie ow 26 Sos ~ wm. ° wl BS} 
New Slide >ontaining about e a ¢ — m— oS ay S| 8 
100 Specin bile) we oe 26 Ww, ” — ka 58S 23 > 
Bacillus tu on 2s = ae D | -s S ‘SS le 
Do. of Asiatic ails i A\x =O oe e . ~ gS 2 
Do. anthracis tion of Liver ... on on l= I ja) 5 Ans = 3 & 
Very Perfect S across entire foot of Foetus, aS oOum 2. of Ss 
showing Ossifying Cartilage, &c. oso oo 36 ou + [ me } SS 6 wD S& 
Section of Chalcedony—very Fine, for Polariscope 1 6 + TO = sa og = 
Se of Leaf of Hemp, showing Bast Cells— ad ba ZOUR > 
double stained ove na os - ow 26 a YY S 
Entire Drone Bee ) Py 
= 
3 
= 
y 
Sy 
Sy 








Exhibition, 1889, 
at various Inter- 
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MANUFACTURERS OF 
| Microscopes, Objectives, and 
Accessory Apparatus. 








~ 


MUTTON 
SEA STURTLE 


convenient 
yet invented 
Price, with 
Euryscope 
Lens and 
Shutter, 
£7 7s. 


The most 
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Of every description. 


“ OPTIMUS” MACAZINE CAMERA 


inches. 


& 


PERFECTION IN EVERY DETAIL. 


— 


The SCIENTIST’S MICROSCOPE. 


A NEw largest size Instrument of 
struction, hz 





t st perfect con- 
any improvements and advantages 
nother Microscope. 








RESERVED PROVISIONS, 


oer 
‘Ge 


lars and complete Illustrated Catalogue 

of Microscopes sent post Post Free on . i pplication. 

313 HIGH HOLBORN, LONDON, W.C., 
AND 

251 SWANSTON ST., MELBOURNE, 

| AUSTRALIA. 

ESTABLISHED 1837 
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MANUFACTURE PHOTOGRAPHIC APPARATUS 
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No Dark Slides. 
Button. 





Dry Plates. 
Plates changed 
by turning a 


TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 








PERKEN, SON, & RAYMENT, 
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A WEEKLY 


ILLUSTRATED JOURNAL 


OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH, 


No. 11 19, VOL. 43.] 

ms Registered as a Newspaper at the General Post Office.) 
NEWTON'S PATENT 

Scientist's Biunial Lantern, 


AS MADE FOR 











Oxford and London University 
Extension Lecturers, &c. 


Highest quality only, £14 14s. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 

and other Slides, Four Stamps. 


NEWTON & CO., 


Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 


THURSDAY, APRIL 9, 1891. 


[PRICE 15 CENTS. 


[All Rights are Reserved. 


Sir Wm. Thomson's 


PORTABLE 
ELECTROMETER. 


NALDER BROS. & CO. 
SCIENTIFIC 
INSTRUMENT MAKERS, 


* 16 RED LION STREET, 
CLERKENWELL, LONDON, F.C. 








TELEPHONE No. 6770. 
TELEGRAPHIC ADDRESS: SECOHM, LONDON. 





THE NEW WEBSTER. 
An entirely New Edition, thoroughly Revised, considerably 
Enlarged, and Reset in new type. 







- co 

2 Lf wt Ss 
ee] Neg r—) 
= WEBSTER’S = 
= INTERNATIONAL S 
= DICTIONARY = 
N — 
io) 





Cloth, £1 115. 6d. ; Half Russia, £2 55. ; Calf, £2 8s. 
WEBSTER is the Standard in our Postal Telegraph 
Department. 


WEBSTER is the Standard in the U.S, Government 
Printing Office. 
The “Quarterly Review” said of the last edition:— 
Certainly the best practical dictionary extant.” 
Prospectus and Specimen Pages on Application. 
London: G. BELL & SONS, and all Booksellers, 








NEGRETTI & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 





Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OpTIcIANS AND SciENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. , 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, L: ndon.” 
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THE LONDON HOSPITAL MEDICAL 


COLLEGE. 


The SUMMER SESSION will commence on FRIDAY, May «. 

The Hospital, which is the largest general Hospital in the Kingdom. con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 
Number of in- patients last year, 9806; out-patients, 120,158; accidents, 
8847. 

Surgical operations daily. 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 





Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous | 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are | 


appointed every Three Months. All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. The New College 
Buildings are now complete, and afford more than double the former accom- 
modation 

SCHOLARSHIPS AND PRIZES.—Twenty Scholarships and Prizes 
are given annually. Students entering in May are eligible to compete for 
the four Entrance Scholarships in September. 

Luncheons or Dinners, at Moderate Charges, can be obtained in the 
Students’ Club. 

N.B.—Special arrangements have been made to meet the requirements of 
the Examining Board in England so as to enable Students entering in May 
to pass Part I. (Chemistry and Chemical Physics) and Part II. (Materia 
Medica and Pharmacy) of the First Examination in July. 

The London Hospital is now in direct communication vith all parts of the 
Metropolis. The Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End. F. MUNRO SCOTT, Warden. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on MAY 1. Students enter- 
ing in the Summer are eligible to compete for the Science Scholarships of 125 
Guineas and £60 awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
held throughout the year. A Register of approved lodgings, and of private 
families receiving Students to reside, is kept in the Secretary's Office. 

Prospectus and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
E. NETTLESHIP, Dean. 
G. H. MAKINS. Vice-Dean. 


UNIVERSITY COLLEGE, LONDON. 


The General Course of Lectures and Practical Instruction in Botany, by 
Prof. F. W. OLIVER, commences APRIL 14. The Lectures (50) are 
given daily, except Saturdays, at ga.m. 

The Practical Classes (30) meet three days a week (Mornings or After- 
noons). The Course is arranged to meet the requirements of the Lond. 
Univ. Prelim. and Int. Science Examinations, commencing in JULY. The 
Course is open to all Students, whether taking other Classes at the College 
or 








F ~ further information apply to 

J. M. HORSBURGH, M.A., Secretary. — 
UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1. and are so arranged as to afford 
a convenient opportunity for Students to begin their Medical Course. 





| April 15, and Thursday, April 16, 


| F.G.S 


Full information may be obtained from the Office of the College, Gower | 


Street, 
OHN WILLIAMS, M.D., Dean. 
. M. HORSBURGH, M. A, Secretary. 


“THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 

Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888 ; 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


QUEEN’S COLLEGE, BIRMINGHAM. 
FACULTY OF MEDICINE. 
in conjunction with the Mason Science College, where certain Courses are 


Celivered, Classes will recommence for the Summer Session on May 1. 
Full information as to Scholarships, Curriculum, &c., may be obtained 


from 
Prof. B.C. A. WINDLE, M.A., M.D., 
Dean of the Medical Faculty. 


GUY’S HOSPITAL. 


Preliminary Scientific (M.B.Lond.) Classes are held throughout the Year. 
Chemistry—Mr. GROVES, F.R.S.; Physics—Prof. REINOLD, F.R.S. ; 
3iology—Mr. BEDDARD, F.R.S.(Ed.), and Dr. CAMPBELL. 

Fee 18 Guineas. Apply to the Dean. 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 62 BALSALL HEATH Roap, 
BIRMINGHAM, 

Who last week sent to his subscribers Amphileptus anser, with sketch and 
description. He also sent out Cristatella mucedo, Stephan oceros Eichhornii, 
Melicerta ringens, Brachionus pala, Desmids, &c. ; also Amceba, Hydra, 
Crayfish. Dogfish, Amphioxus, and other Specimens for Biological Labora- 

tory work. 

Weekly Announcements will be made in this place of organisms T. B, 
is supplying. 

Specimen Tube, One Shilling, Post Free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for ros. 6d. 

Portfolio of Drawings, Eleven Parts, IS. each. 

GRESHAM COLLEGE. 

A further Introductory Course of Lectures will be given by KARL 
PEARSON, M.A., Gresham Professor of Geometry, on the following 
days:—Tuesday, April 14, “The Geometry of Motion”; Wednesday, 
‘Matter and Force’”’; Friday, April 17, 
“The Classification of the Sciences.” 

The Lectures are free to the Public, and commence at 6 p.m. 


- CHARING CROSS HOSPITAL ~ 
MEDICAL SCHOOL. 


The DEMONSTRATORSHIP of PHYSIOLOGY is VACANT. The 
holder will be required to devote his whole time to the Physiological 
Department between the hours of ro and 4 daily. 

Honorarium, £100 per Annum. 

Gentlemen wishing to become Candidates for this Appointment are re- 
quested to send in their Applications to me, along + el -cemmeaneie and 
stating Qualifications, on or before MONDAY. APRIL 

STANL EY ‘ROVD, Dean. 


GENERAL PITT-RIVERS is in need of 
an ASSISTANT for ARCH OLOGICAL EXPLORATIONS. 
Must be good at Arithmetic, Surveying, Freehand, and Plan Drawing, 
write a good hand, and have business habits. Good Character 
essential.—Apply to General Pitrt-Rivers, 4 Grosvenor Gardens, 
London, S.W. 


ANALYTICAL CHEMIST WANTED 


for Abroad to do Practical Work in connection with an Agricultural 











College. Healthy Climate. Salary from £200 to £250. Other per- 
quisites. Good prospects for men of ability.—Address Testimonials, 
&c.. to “A. Z..” Office of this Paper. 


TO STUDENTS.—Physics and Mathema- 
tics for Lond. Univ. or Govt. Exams., by Letter, Singly, or otherwise 
__ Moderate Fees. Good Results.—“ V..””. NaTuRE ce. 


MINERALS AND FOSSILS. 


TO BE SOLD IMMEDIATELY. 

A small well-chosen Collection, made by the late Mr. W. E. HOWE, 
., of Matlock Bath, Derbyshire. 

The MINERALS are in excellent condition, named, and localized ; 
few duplicates. 

Specimens of CatciTE and CALAmtnE, and the rare Minerals MaTLock 
ITE and PHosGENITE, &c., are worthy of special notice. 

The FOSSILS, from the Carboniferous Limestone, Coal-measures, Lias 
Tertiary, and other Rocks, are all in good order, and localized. 

On view at the Baths Assembly Room, Matlock Bath, Derbyshire, from 
APRIL 27 to MAY 1, from 10 a.m, to 5 p.m. 


To be Sold before MAY 1. 
Catalogues shortly, on application to the above Address. 


FOR SALE. 


12 Igneous Rock Sections on 
12 Sedimentary and Metamorphic Sec tions on 
12 Physiographic Slides ... exe 
6 Slides—Examples of Sea- bottoms exe 


In Cloth Cases. 
Prepared by R. CH APMAN, Brooxtyn, Oaknitt Roan, Putney. 


very 





135. 
14/. 


us 


| New and Interesting Species of Shells from Borneo, 


First in Agriculture Junior | 





Lake Tanganyika, Philippine Islands, &c. 
COLLECTIONS PURCHASED. SPECIMENS EXCHANGED. 
Manufacturer of GLASS-TOPPED BOXES, &c. 

Foreign Correspondence Invited. 

HUGH FULTON, Dealer in Recent Shells, 


89 Futnam Roap, Lonpon, S.W. 


WILLIAM BANKS, 
OPTICIAN, 

Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites. 
SCIENCE DEPOT: 

32 CORPORATION STREET, BOLTON. 
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mesons Gentes of the actual, natural Handwriting, alco 
)PE N J GRIFFIN & SONS LIMITED of Drawings, Music, even of elaborate Sketches, Pro- 
' . 5 ’ grammes, “Diane (up to Double-Elephant size), Shorthand, and 
to MAKERS OF Type Writing, are easily, quickly, and cheaply produced by the 
OAD. 
GHEMICAL, PHILOSOPHIGAL, AND 
ch and PHOTOGRAPHIC APPARATUS, 
Hydra, 22 GARRICK STREET, COVENT GARDEN, 
abora- LONDON. Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
TB resemble written letters. Used at the House of Lords, &c. 
= CHEMICAL APPARATUS of every description for Analytical Opere. 
tions and Se Ee nt HODELS wee “atin AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
APPARAT S, an or Lectures on Mecha- : 
nics, Hydrostatics, Acoustics, Light, Heat, Electricity, and ao Branches London Wall, London, and s2 Princess Street, Manchester. 
li of Physical Science. 
SEND FoR CATALOGUES, FREE ON APPLICATION BOILING WATER OR MILK, 
i HOLLOWAYS PILLS |e EPPS’S 
llowing 
— MEDICINE 
pril 17, 2 , = 
Is unequalled in the Cure of all Disorders of the LIVER, CGRATEFUL—COMFORTING. 
——— STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
The System, if suffering from WEAKNESS AND DEBILITY, 
ological and is unequalled in Complaints incidental to Females. BREAKFAST OR SUPPER. 
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ESTABLISHED 18 
“= | PERKEN, SON, & RAYMENT, <2: ==rap= 
pale ‘ ® . ae the Trade London, E.c. 


ATLOCK ud Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 











es, Lias mosis 
sa tine e . Of every description. . - 
OPTIMUS” MAGAZINE CAMERA, OPTIMUS” OPTIMUS” 
ee Pictures 4} by 3} inches. | SCOUT. SCORER 
| Medium Size. ‘Small Size. 
Carries Twel The most | A Clear Definition. Clear Definition. 
Dey Places. convenient | = Good Field. Large Field, 
—_ yet invented. 8 Magnifying 64 Magnifying 25 
No Dark ark Slides. Price, with times. times. 
wey. Plates changed Lens and 70s. 30s. 
sane =— ii arte | For Definition and Magnifying Power we invite intending Purchasers to test our 
C. seh Field Glasses against any in the World. 
NGED. WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 
Is WITH 15-INCH PLATES, £4 10 o 
, pd ” ” 5 10 2) 
—_—- a 610 o 
5 NEW POLARIZING PRISM. 
' CHEAP SCHOOL APPARATUS 
am oe Approved by Science and Art Department. 


HARVEY @ PEAT, 


56 CHARING CROSS ROAD, W.C. 
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NEW EDITION OF DARWIN’S “GEOLOGICAL OBSERVATIONS.” 
Now Ready, Third Edition, with Maps and Illustrations, Crown 8vo, 12s. 6d. 


GEOLOGICAL OBSERVATIONS ON THE VOLCANIC ISLANDS AND 


PARTS OF SOUTH AMERICA visited during the vepege of H.M.S. Beagle. FF CHARLES DARWIN, M.A., F.R.S. 4 








SMITH, ELDE R, & CO. » 15 Waterloo Place. 


London : 


By LIONEL Ss. BEALE, M. B., F, R.S., 
Professor of Medicine in King’s College. 
Just Published. 
SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 53s. 
OUR MORALITY AND THE MORAL QUESTION, 2s. 6a. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 
BOW TO ws a" THE MICROSCOPE. — 100 
lates. arts. 
THE MICROSCOPE IN MEDICINE, 86 Plates. 21s. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6. 
ON LIFE AND ON VITAL ACTION, 5s. 
THE MYSTERY OF LIFE, 3s. 6d. 
THE ‘*‘MACHINERY” OF LIFE. 2s. 
LIFE THEORIES AND RELIGIOUS THOUGHT. §5s. 62, 
London: J. & A. CHURCHILL. 


PURCHASERS OF SELF- RECORDING 
INSTRUMENTS, 
such as 


Self-recording Barometers, 

Self-recording Thermometers, 

Self-recording Hygrometers, 

Self-recording Galvanometers, 

Self-recording Rain-gauges, 
&c., 

Should see that they are marked 








This mark has been entered by the Inventors and Manufacturers. 
No articles without this Mark are genuine. 


OIL ENGINE 


(PRIESTMAN’S & HUME’S PATENTS). 
NO COAL. NO CAS. NO BOILER. NO SMOKE. 
USES COMMON MINERAL OILS ONLY. 
NO EXTRA INSURANCE CHARGED. 


Royal Agricultural Society’s Silver Medal at Nottingham, 1888, 
and at Windsor, 1889. First Prize awarded for Small Farmers’ 
Motor, Plymouth, 1890, Gold Medal awarded, Edinburgh, 1890, 


SUITABLE FOR ANY DRIVING PURPOSES. 


Fullest Particulars on application to 


PRIESTMAN BROS., Lro., 


Works: Hull. London Office: 73a Queen Victoria Street, E.C. 


+ STANLEY he 





Mathematical Instrument Manufacturer to H.M. Government, Council of | 


India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Magpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





A PRACTICAL EXAMINATION MANUAL 
FOR STUDENTS OF CHEMISTRY, 


Coloured Analytical Tables, showing the Behaviour of the 

more Common Metals and Acids to the Ordinary Reagents, 

with Shecial Reference to the Colour of the Various Oxides, 

Salts, Precipitates, Flames, Borax-beads, and Blowpipe 
Reactions. 


By N. WILSON HAKE, Ph.D., F.L.C., F.CS., 


Lecturer in Practical Chemistry, and Assistant Lecturer in Chemistry at 
the Westminster Hospital Medical School. 


Royal 8vo, Limp Cloth, with Hand Coloured Plates, Price 4s. 6d. 
“The new method of representation seems excellently adapted for young 
stu: dents.” — Nature. 


**One of the most practical and useful little aids to study which we have 
met with for some time.” —//osfital Gazette. 


GEORGE PHILIP & SON, 32 FLEET STREET, E.C. 





Now Ready, Crown 8vo, 60 pp., in Leatherette, gilt top, Price 15. 


SEEING DARKLY. 





-AGLIMPSE INTO THE INCONCEIVABLE. 


Being an Introduction to the Gospel of Infinite Ignorance. 
BY 


H. B. GUPPY, M.B., F.R.S.E. 


London: HARRISON & SONS, 59 Pall Mall. 

CATALOGUE (230) OF BOOKS ON THE 
MATHEMATICS, PURE and APPLIED; containing 
many Works of the OLD MATHEMATICIANS, Mathe- 


matical and Astronomical JOURNALS, OBSERVA- 
TIONS, &c. 96 Pages. Free. on Application. 


Transactions of the Royal Society of London 


from 1836 (Part 2) to 1876, as issued 430 00 
Proceedings of the Royal Society of London, 
Nos. 1 to 270 (1854-88) ia 6 100 
American Fournal of Mathematics, Vols. I. to 
XII. (1890) . 12 120 
Proceedings of Cambridge Philosophical Society, 
Vols. 1 to 7, Part 2 (all published) .. 4 40 
— — of ee Vols. 1 to 24 
(1890) ‘ ’ he 30 00 


MACMILLAN & BOWES, rn 


Just Published, 12s. 6d. net. 


| INDEX OF SPECTRA. Revised Edition, 


3y W. MARSHALL WATTS, D.Sc., with Intro- 


greatly Enlarged. 
d : Indis- 


duction on the Method of Measuring and Mapping Spectra. 
pensable to spectroscopic inquiry. 

** Dr. Watts is to be congratulated upon the completion of his great un- 
dertaking. The book will be heartily welcomed by all who are engaged 
in spectroscopic work, and no recommendation of ours is needed. 
Nature. 

Post free from ABEL HEYWOOD & SON, Manchester, on receipt of 
P.O.0O. for 135. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, Aprrit 9. 

Rovat Soctety, at 4.30.—(1) On Electrostatic Screening by Gratings, 
Nets, or Perforated Sheets of Conducting Material ; (2 ) On Variational 
Electric and Magnetic Screening: Sir William Thomson, Pres. R.S.— 
The Measurement of the Power given by any Electric Current to any 
Circuit: Prof. Ayrton, F.R.S., and W. E. Sumpner.—On Galvano- 
Hysteresis (Preliminary Notice) : Prof. S. P. Thompson. 

MaTHEMATICAL SOCIETY, at 8.—The Representation of Combinations of 
certain Electrical Quantities by re: of the Analytical Forms called 
“Trees’’: Major MacMahon, R.A., F.R.S. —Compounded Solutions in 
the Calculus of Variations: E. P. Culverwell. 

Society oF ARTS, at 4- 30.—The Indian Village Community, with Special 
Reference to Modern Investis gation: B. H. Baden-Powell, CLE. 

INSTITUTION OF ELECTRICAL ENGINEERS, 8.—The Design of Multipolar 
Dynamos : W. B. Esson. 

Rovat INSTITUTION, at 3.—Recent Spectroscopic Investigations: Prof. 


Yewar, F. 
i FRIDAY, Apri ro. 

Rovat ASTRONOMICAL SociEty, at 8. 

InstiTuTION oF Civit ENGINEERS, at 7.30.—Modern Locomotive Con- 
struction: W. W. F. Pullen.—The Design of Locomotive Cylinders : 
John H. Barker. 

AMATEUR ScienTiFIC Society, at 8.—The Permanence of Oceans: A. M. 
Davies. 

RovaL INSTITUTION, at 9.—Electric and Magnetic Screening : Sir William 
Thomson, Pres. R.S. 

SATURDAY, Aprit 11. 
Roya. INsTITUTION, at 3.—The Dynamo: Prof. Silvanus P. Thompson. 
MONDAY, Apri 13. 

Society or Arts, at 8.—The Decorative Treatment of Natural Foliage: 
Hugh Stannus. 

SocieTY FOR THE Promotion oF HELLenic Srupies, at 5.—Reliefs from 
Sparta: G. C. Richards.—Cecrops: Miss Jane E. Harrison. 

TUESDAY, Apri 14. 

Society oF ARTS, at 8.—Decorative Plaster Work—Stucco-Work : G. T. 
Robinson. 

i A ge ge INSTITUTE, at 8.30.—The Types of the Early In- 

habitants of Mesopotamia (illustrated by Photographs shown by Lime- 
li ght): T. G. Pinches. (Mr. Cuthbert E. Peek will exhibit some Tablets 
belonging to Sir Henry Peek, to which Mr. Pinches will refer in the 
course of his paper. 

InsrituTion of Crvit ENGINEERS, at 8.—The Cost of the Generation and 
Distribution of Electrical Energy: R. E. B. Brompton. (Discussion.) 
PHOTOGRAPHIC Society, at 8.—Platinotype : W. Willis. —A Specimen of 

M. Lippm:.nn’s Colour Photographs will be shown. 
Rovat INSTITUTION, at 3.—The Geography of Africa: J. Scott Keltie. 
WEDNESDAY, Aprit 15. 

ee oF Arts, at 8.—The Sources of Petroleum and Natural Gas: Wm. 

Topley, F.R.S 





Roy AL Gevesnscecs AL Society, at 7.—On the Variations of the Rain- 
fall at Cherrapoonjee, in the Khasi Hills, Assam : Henry F. Blanford, 
F.R.S.—Some Remarkable Features in the Winter of 1890-91: Frederick 
J. Brodie.—The Rainfall of February 1891 : H. Sowerby Wa!lis.—On the 
Vertical Circulation of the Atmosphere in Relation to the Formation of 
Storms: William H. Dines. 

Rovat Microscopica Society, at 8.—On New Foreign Rotifera : Surgeon 
V. Gunson Thorpe, k.N.—An Additional Note on the Treatment of 
Diatoms by Chemical Depositions : C. Haughton Gill. 

THURSDAY, Apri 16. 

Roya. Society, at 4. 30. 

Linnean Society, at 8.—Lichens from Victoria ; Rev. F. R. M. Wilson. 
—Two New Species of Puccinia: Surgeon-Major A. Barclay. 

InsTITUTION OF CiviL ENGINEERS, at 2.—Students’ Visit to the Works of 
the Great Northern Railway between King’s Cross and Holloway. 

Rovat InstiTuTIon, at 3.—Recent Spectroscopic Investigations: Prof. 
Dewar, F.R.S. 


FRIDAY, Aprit 17. 


Puysicat Society, at 5.—On a Property of Magnetic Shunts: Prof. S. 
P. Thompson. —An Alternating Current Influence Machine: James 
Wimshurst. 


oones INSTITUTION, at 9.—Magnetic Rocks: Prof. A. W. Riicker, 
Re De 


SATURDAY, Apru. 18. 


AMATEUR SCIENTIFIC c Soc 1ETY.—Excursion to Erith and Crayford (leaving 
Cannon Street at 2.23). 
Rovat INsTITUT ION, at 3.—The Dynamo: Prof. Silvanus P. Thompson. 





Post Free for Six Stamps. 
A New Classified Catalogue (No. 107) of 
Important Works for Sale on 


BOTANY : 


Part IT. —General Works and Monographs on the Phanerogamia ; Morpho- 
log y and iology of Plant Life ; Biographies and Portraits of Botanists ; 
nean Botany, Herbals, &c.; Works of Linnzus; Serial Publications, 
Transactions and Periodicals. 1100 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOOR . 
Price List, i io E BROS., 49 Hardman Street, iheunedt. 








MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN. 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanz arkshire ; ; Perlitic Pitchstone, Sax: ony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsy!l- 
vania ; a Siliceous Rock with a perfect oolitic structure. 





1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGugEs Post FREE. 


THOMAS D. RUSSELL, 


__ NEWGATE STREET, LONDON, E.C. 


F. ft H. | BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass} and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. ‘The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the Rovat AGrIcuUL- 
TURAL COLLEGE, CiRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recen:ly 
received :—Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


AGRICULTURAL GEOLOGY. 


A New Collection of Specimens prepared especially for the Science and 
Art Department, containing examples of the various ROCKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced; also 
altered Substances employed as Fertilizers ; also the various Minerals that 
produce the Colouring of Soils, &c. 


SIXTY SPECIMENS IN STRONG CABINET 
with Handles, and with Wooden Partition, so as to avoid Packing, 
Price £3 10s. 

Specimens about 3 2k inches. 

PREPARED BY 
JAMES R. GREGORY, 
GEOLOGIST AND MINERALOGIST, 

88 CHARLOTTE STREET, FITZROY SQUAKE, LONDON. 


SUBSCRIPTIONS TO “* NATURE. P 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW PART. 
Just Ready, Royal 8vo, Sewed, 2s. 6d. net. 
JOURNAL OF THE TEPROSY INVESTIGATION COMMITTEE, 
Edited by P. S. ABRAHAMS, M.A., M.D., B.Sc., F.R.C.S.1., Medical Secretary to the Committee. No. 2, February 


1891. 
NEW AND THOROUGHLY REVISED EDITION. 


Just Published, 8vo, Cloth, 18s. 
A COMPLETE TREATISE ON INORGANICAND ORGANIC CHEMISTRY, 
By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vo. III.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, or ORGANIC 
CHEMISTRY. Six Parts. Part III. New and thoroughly Revised Edition. 


*,* In consequence of the rapid progress of the chemistry of the aromatic compounds during the last five years, the authors have found it necessary 
to prepare an entirely new edition of this part, including all the more important work published up to the date of going to press... . They would draw 
special attention to the renewed discussion of the constitution of Benzene, and the researches of Nietzki and his co-workers on the higher substitution 
broducts of Benzene.—Extract from the PREFACE. 


NEW PART OF MR. BUCKTON’S MONOGRAPH OF THE CICAD. 
Now Ready, Part V., 8vo, Paper Covers, 8s. net. 


MONOGRAPH OF THE BRITISH CICADA OR TETTIGID&. _ Illustrated 
by more than Four Hundred Coloured Drawings, by GEORGE BOWDLER BUCKTON, F.R.S. 
Parts I., II., III., and IV. already Published, 8s. net each ; or bound in Vol. I., 335. 6d. net. 


NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Just Ready. Crown 8vo, Cloth, 6s. 


OUTLINES OF PSYCHOLOGY. By Haratp Horrpinc, Professor at the 


University of Copenhagen. Translated by M. E. Lownpes, 


*,* This book is regarded by competent authorities as one of the best psychological text-books in existence, and it has for some time past been 
recommended on the list of books to be read for the Moral Science Tripos at Cambridge. The translator has been permitted to refer in some points of 
difficulty to Prof. Croom Robertson and Dr. James Ward. 


BY PROF, W. JAMES. 
Two Vols., 8vo, 255. net. 

THE PRINCIPLES OF PSYCHOLOGY. By Wrt1am James, Professor of 

Psychology in Harvard University. 
TIMES :—** An important and in some respects a novel contribution to the literature of philosophical speculation.” 
MANCHESTER GUARDIAN :—‘‘A considerable work, with which every philosopher and student of mental science 
will have to reckon, and which, notwithstanding its bulk, will find many readers outside the ranks of specialists.” 
BY THE AUTHOR OF ‘“ECCE HOMO.” 
Just Published, New Edition, Globe 8vo, 6s. 
NATURAL RELIGION. By the Author of “ Ecce Homo.” Third Edition. 
Books III. and IV. separately, Globe 8vo, Cloth, 2s. 

A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs. 
together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 
STEVEN S, M.A., Masters of the Military and Engineering Side, Clifton College. 

Book I., 1s.; Books I. and II., 1s. 6¢.; Books I.-IV. 3s.; Books III.-VI., 3s. ; Books V., VI., and XI., 2s. 64; 

Books I.-VI. and XL » 45. 6a. ; Book XL se OH 


Books I. and II. separately. Just Published, r8mo, Cloth, ts. 


TODHUNTER.—THE ELEMENTS OF EUCLID. Books I. and II. By 
I. TODHUNTER, F.R.S. 18mo. 
A NEW ELEMENTARY TRIGONOMETRY. 
Just Published, Globe 8vo, Cloth, 2s. 6d. 


THE TRIGONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A, 
Author of “ Arithmetic for Schools,” ‘‘ Trigonometry,” ‘‘ Elementary Statics,” ‘‘ Dynamics for Beginners,” &c. 
BY SIR SAMUEL WHITE BAKER, 
Just Ready, Extra Crown 8vo, Cloth, 125. 6d. 


WILD BEASTS AND THEIR WAYS: Reminiscences of Europe, Asia, Africa, 


and America. From 1845-1888. With special permission dedicated to H.R.H. the Prince of Wales. By Sir SAMUEL 
W. BAKER, M.A., F.R.G.S., F.R.S., Author of ‘‘The Nile Tributaries of Abyssinia,” ‘‘The Albert N’yanza Great 
Basin of the Nile,” &e. With ‘Tilustrations. 2 Vols., 8vo, 32s. 
TIMES :—‘‘ The work is full of exciting adventure.” j 
WORLD :—* Sir Samuel is, as all the, world has lonz known, a mighty hunter. As Ulysses was to men, so he is to wild 
beasts. . . . The stories are splendid.” 


MACMILLAN AND CO., LONDON. 
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Just Published. 
Vol. I. No. 1. Royal 8vo. Price Five Shillings. To be continued Quarterly. 


THE ECONOMIC JOURNAL. 


The Journal of the British Economic Association. 
Edited by F. Y. EDGEWORTH. 
MARCH 1891. 

I. Articles— CONTENTS. 

THE BRITISH ECONOMIC ASSOCIATION: by THE EDITOR, 

THE E1GHT HOURS MOVEMENT IN VICTORIA: by JOHN RAE. 

THE ELEVENTH CENSUS OF THE UNITED STATES: by Prof. RICHMOND MAyo SMITH. 

FRENCH PEASANT PROPRIETORSHIP: by Dr. F. SEEBOHM. 

ECONOMIC DOCTRINE IN ENGLAND DURING THE EIGHTEENTH CENTURY: by Rev. Dr. CUNNINGHAM. 

THE LIVING CAPITAL OF THE UNITED KINGDOM: by Prof. J. S. NICHOLSON. 

THE AUSTRIAN SCHOOL AND THE THEORY OF VALUE: by Prof. F. WIESER. 

SoME ASPECTS OF THE THEORY OF RENT: by L. L. PRICE. 

THE FALL IN SILVER: by HENRY HUCKS GIBBS. 

THE BOYCOTT AS AN ELEMENT IN TRADE DISPUTES: by JOHN BURNETT. 

THE DIFFICULTIES OF SOCIALISM : by the Right Hon. LEONARD COURTNEY, M.P. 
II. Notes and Memoranda-- 

TRADE AND FINANCE IN 1891. THE RECENT FINANCIAL CRISIS. 

CURRENT TOPICS: by A. ELLIs. 

PROFIT SHARING. HOURS OF RAILWAY SERVANTS. 

THE SCOTTISH STRIKE: by Prof. MAvor. 

OBITUARY, &c. 
III. Reviews— 

CHARLES GROSS, The Gild Merchant : by Prof. F. W. Maittanno. ELIZABETH LAMOND and Rev. W. CUNNINGHAM, Walter of 
Henley’s Husbandry: by Prof. F. W. Mairtanp. RICHMOND MAYO SMITH, Emigration and Immigration: by L. L. Price. 
IV. Recent Periodicals and New Books. 
NEW BOOK BY THE LATE DEAN CHURCH. 
ow Ready, Fourth Thousand, 8vo, Cloth, 12s. 6d. net. 


N 
THE OXFORD MOVEMENT. TWELVE YEARS, 1833-1845 
By the late R. W. CHURCH, M.A., 
Dean of St. Paul’s, Honorary Fellow of Oriel College, Oxford. 


This volume is based upon the writer's personal recollections, and contains a record of the principal phases of the movement, with character- 
sketches of the principal figures—Newman, Keble, Hurrell Froude, W. G. Warde, &c. 


ZMES :—** Will quickly take its place among the most interesting of the many extant accounts of what is called ‘ The Oxford 
Movement.’ The volume as a whole is an historical and critical survey of the highest interest, full of the delicate quality of Dean 
Church’s mind. The characteristics of all his best writings are here, as is only natural.” 

MR. GOLDWIN SMITH ON THE CANADIAN QUESTION. 
Just Ready, 8vo, 8s. net. 

CANADA AND THE CANADIAN QUESTION. By Gorpwin Smirtn, D.C.L. 

TIMES :—‘* Mr. Goldwin Smith has here a subject peculiarly adapted to his genius. None will read it without profit and 
entertainment.” 

PALL-MALL GAZETTE :—“ No politician or political student can afford to ignore Mr. Goldwin Smith’s argument, whilst 
no candid and intelligent reader will deny the charm of his book.” 

Just Published, 8vo, 14s. net. 


THE RIGHT HON. ARTHUR MacMURROUGH KAVANAGH : a Biography 


from Papers chiefly Unpublished, compiled by his Cousin, SARAH L. STEELE. With Portrait. 
_ BLACKWOOD’S MAGAZINE :—* Tosay of the subject of this memoir that he was one of the most extraordinary men of 
his own generation, is to say little. We should doubt if the history of the world has many such to show. . . . The book is most 


nts written in a most agreeable style, and full of picturesque effects: altogether a worthy tribute to one of Ireland's best 
gentlemen.’ 


* * 
* 


Just Published, New Edition, Crown 8vo, Cloth, 3s. 6d. 


A YEAR IN A LANCASHIRE GARDEN. By H. A. Bricut, Author of 
“‘ The English Flower Garden.” 

TIMES :—**It is the true story of a year’s gardening written by an accomplished man, whose flowers tell him many stories 
and pleasant things not to be found in the nurseryman’s catalogue. . . . A faithful and fascinating garden story.” 

MANCHESTER EXAMINER :—* There is not a dull page in the book, which we recommend with all the more pleasure 
as the story of a year in a garden in this country.” 

NEW ISSUE IN MONTHLY PARTS. 
Part I., Just Ready, Folio, 5s. net. 


THE LIBRARY REFERENCE ATLAS OF THE WORLD. A Complete 
a of A a —, = JOHN BARTHOLOMEW, F.R.G.S. With Geographical Index to 100,000 Places, 
© be completed in onthly Parts. 


*," It is believed that this A tlas, upon the production of which no pains have been spared, will compare favourably both in contents and price with 
any that has yet been published. 


A THEN. £UM :—*‘* One of the most complete and trustworthy works of the kind available at a moderate price.” 

SPECT. ATOR :—“‘ A book of sterling value, which should take its place at once as a standard book.” 

SPEAKER :—*‘It is one of the most judiciously conceived and carefully executed which we have seen for a long time.” 

MORNING POST :—* It is certainly one of the best works of the kind extant.” 

SCOTTISH GEOGRAPHICAL MAGAZINE :—* It is emphatically ¢he atlas for newspaper readers and students of 
contemporary changes in geography.” 


——————— 
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A Study from Life. The Water 7 p rt re of those suppli 
it may be placed on t Pavement “ri 
“The Luxury of Pure Sweet Linen.”” The Family Wash of a large 
Hupson’s Extract or Soar. Huds .n's makes clothes white as snow; sw 
hard-water soap, a cold-water soap, a soft-water soap, a hot-water soap. Dirt 


and scouring. The Sweetest, Healthiest Homes are those where H 
dozens, for family use. 
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PPY, DRINK!” 
t by the P ors of Hudson's Soap t 


Propriet Shopkeepers, 
the Summer Months for Thirsty 


with a request that 






ng og 
or small Household can be quickly done with ease and economy by using 
setas roses; fresh as sea breezes upson’s Exrracr or § is a perfect 
innot exist where Hupson’s Soar is used for all domestic washing, cleaning, 
oF Soap is in daily use. Sold in }-lb. packets, in dozens and half- 


Al 





KEEP PACE WITH DIRT. 


As the world’s knowledge of sanitary needs is 
augmented, the necessity of absolute cleanliness 
enforces itself with increased power, and gains 
wider acceptance. Still, marked as our advance has been in 
this direction of late years, there yet remains a great deal for the 
sanitary reformer to do before the virtue of cleanliness is ade- 
quately recognized. 

If it could only be thoroughly realized by all, as it ought to 
be, that cleanliness is the chief promoter of health, and that 
health is the leading element of happiness, many of the discom- 
forts and evils of existence would disappear. 

The President of a recent Sanitary Congress, 
addressing an assembly of Doctors and savavts, 
insisted upon ‘‘the cultivation of cleanliness as 
the szwe gud non of a happy life, here and here- 
after’ ; and he declared that, ‘‘if by some magic 
spell England could wake to-morrow physically clean, she 
would wake pure also in spirit and godly in comprehension 
aeotaen.” * * * * 


Sanitary 
Reform. 


The sine 
qua non of 
a happy 
life. 


Dirt is the deadliest enemy with which mankind 


— has to contend. It yearly slaughters more people 
eadlies 
proponents than all the other causes of death put together. 


It murders ; it does not slay in open battle. 


How then are we to get rid of this evil of evils? What 
power can we call up that will dislodge this monster? Water, 


and plenty of it, is the first requisite, but unless some potent 
cleansing force is allied with it the work of abolishing dirt is 
made arduous and difficult. 

The first of all household requisites, therefore, is HuDsoN’s 


EXTRACT OF SOAP, which is a Dry Soap, readily soluble in 
all waters, and possessing cleansing properties that dirt, grease, 
and impurity cannot resist; and, in addition to cleansing, it 
imparts a delicious freshness to everything to which it is applied 

The uses and application of HuDsoN’s EXTRACT oF Soap 
are not limited to laundry and household cleansing simply; 
there are more delicate uses to which it can be put with perfect 
safety and success, such as the cleaning of silver-ware, statuary, 
objects of art, antiquity, and virtu, choice china, &c., from 
which it will remove all dirt without rubbing or friction, thus 
greatly reducing the risk of breakage. 

As a promoter of Domestic Sanitation it is of the 
highest value. For cleaning chamber utensils, 
bedroom carpets, floors, and wood work, nothing 
can equal it, while it can be successfully used as a disinfectant 
and purifying agent in removing the cause of the deadly effluvia 
arising from drains, traps, sinks, cesspools, water-closets, soil 
pipes, and other sources of blood poisoning, sore throat, and 
fever, existing in so many households. The germs of disease 
are effectually allayed by it. * * * * ; 

The great advantage of this famous Extract is 
its almost universal applicability. Being free 
from anything of an injurious character, it can be 
used with safety in cleansing and purifying not 
only clothes, but nearly every article that can be mentioned. 
As a washing soap it can be used as well for the daintiest laces 
as for the heaviest blankets. Where dirt exists it will rapidly 
dislodge it, and where it does not exist it will sweeten and make 
fresh. In hot water or cold, hard water or soft, it is equally 
soluble, and by its searching, yet gentle action, obviates the 
necessity for rubbing, brushing, or scrubbing. The saving of 
time, money, and labour that is thus effected is marvellous. 


Domestic 
Sanitation. 


An 
all-powerful 
Purifier. 





Printed by Ricuarp CLavy ano Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Stree*. in the Cit 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W. 


of London, and Published by 
C., and rr2 Fourth Avenue, New York.—Tuuaspay, April 9, 18or. 











A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


~ No. 1120, VOL. 43.] THURSDAY, APRIL 16, 1891. [PRICE 15 CENTS. 
” Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 

























THE NEW PATENT WATKIN ANEROID BAROMETER. | BR OWN I N ce S 
. p Amongst licited Testi ials th 
Pusces yaoet following has boon teceived by the maker > 
Ep1nsuRrGH, May 31, 1889. 9 
Dear S1r,—I have just returned AMATEUR S SET 
0) 


ALsO MADE 
Watch SIZE. 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 
22 ALBEMARLE STREET, LONDON, W. 
The NEXT ANNUAL GENERAL MEETING will be held at 
CARDIFF, commencing on WEDNESDAY, AUGUST 10. 
PRESIDENT-ELECT : 
WILLIAM HUGGINS, Ese@., D.C.L., LL.D., F.R.S., F.R.A.S. 
NOTICE TO CONTRIBUTORS OF MEMOIRS.—Meetings of the 


Organizing Committees will be held during the course of the present month. 
_ Information about Local Arrangements may be obtained from the Local 
Secretaries, Bank Buildings, Cardiff. 


CITY AND GUILDS OF LONDON | 
INSTITUTE. 
CENTRAL INSTITUTION. 
PHOTOGRAPHY. _ 


A Course of Six Lectures on PHOTOGRAPHY, treated Practically and 
Scientifically, will be given on WEDNESDAY EVENINGS at 7.30, com- 
mencing MAY 6, by Mr. H. CHAPMAN JONES, F.L.C., F.C.S. 

Fee for the Course, Five Shillings. 

Applications for Admission or for a Syllabus of the Lectures to be 
addressed to the Dean, Central Institution, Exhibition Road, S.W. 


JOHN WATNEY, Honorary Secretary. 





McGILL UNIVERSITY, MONTREAL. 


Candidates are invited for the CHAIR of MECHANICAL ENGINEER- 
ING under the Thomas Workman Endowment, vacant by the transference 
of Prof. C. A. Carus-WIxson to the Chair of Electrical Engineering. 

The Salary will be 2000 dollars per annum, and the duties will be the 
delivery of Lectures and Instruction of Students in Mechanical Engineer- 
ing, with such other functions in connection with that Department as may 
be assigned by the Governors 

Applications, stating Age, Education, Experience, &c., of Candidates 
with Testimonials, addressed to the Board of Governors of McGill Uni- 
versity, Montreal, must be in the hands of the undersigned on or before May 
20, 1891. 


J. W. BRAKENRIDGE, B.C.L., Acting Secretary. 
McGill College, Montreal. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on MAY 1. Students enter- | 


ing in the Summer are eligible to compete for the Science Scholarships of 125 
Guineas and £60 awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
held throughout the year. A Register of approved lodgings, and of private 
families receiving Students to reside, is kept in the Secretary's Office. 

Prospectus and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION will commence on FRIDAY, May 1. 

The Hospital, which is the largest general Hospital in the Kingdom, con- 
tains nearly 800 beds, all in constant use. There are wards for accidents, 
surgical and medical cases, diseases of women and children, and ophthalmic 
cases. Special departments for diseases of the eye, ear, throat, skin, and 
teeth, and for cancer, tumours, diseases of the bladder, piles, and fistula. 
Number of in-patients last year, 9806; out-patients, 120,158 ; accidents, 
8847. 

Surgical operations daily. 

APPOINTMENTS.—Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty ofthese Appointments are made Annually. Numerous 
Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants are 
appointed every Three Months, All Appointments are Free. Holders of 
Resident Appointments are also provided Free Board. The New College 
Buildings are now complete, and afford more than double the former accom- 
modation 

SCHOLARSHIPS AND PRIZES.—Twenty Scholarships and Prizes 
are given annually. Students entering in May are eligible to compete for 
the four Entrance Scholarships in September. 

Luncheons or Dinners, at Moderate Charges, can be obtained in the 
Students’ Club. 

N.B.—Special arrangements have been made to meet the requirements of 
the Examining Board in England so as to enable Students entering in May 
to pass Part I. (Chemistry and Chemical Physics) and Part II. (Materia 
Medica and Pharmacy) of the First Examination in July. 

The London Hospital is now in direct communication with all parts of the 
Metropolis. The Metropolitan District and other Railways have Stations 
within a Minute’s Walk of the Hospital and College. 

For further Information apply Personally or by Letter to 


Mile End, E. MUNRO SCOTT, Warden. 

















LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


| THOMAS BOLTON, 62 BaLsaLL HEATH Roan, 


BIRMINGHAM, 


Who last week sent to his subscribers Brachionus pala, with sketch and 
description. Healsosent out Cristatella mucedo, Stephanoceros Eichhornii 
Hydatina senta, Phantom Larva (Corethra), &c.; also Ameeba, Hydra. 
Crayfish, Dogfish, Amphioxus, and other Specimens for Biological Labora. 
tory work. 

_ Weekly Announcements will be made in this place of organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, Post Free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, rs, each. 





|GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION begins on FRIDAY, MAY tr. 

The Hospital contains 695 Beds, of which 500 are in constant occupation. 
Special Classes are held for Students preparing for the Examinations of the 
University of London, and other Higher Examinations. 

APPOINTMENTS. — All Hospital Appointments are made strictly in 
accordance with the merits of the Candidates, and without extra payment. 

ENTRANCE SCHOLARSHIPS in September 1891.—Two Open 
Scholarships in Arts, one of the Value of roo Guineas, open to Candidates 
under 20 Years of Age ; and one of 50 Guineas, open to Candidates under 25 
Years of Age. Two Open Scholarships in Science, one of the Value of 125 
Guineas, and another of 50 Guineas, open to Candidates under 25 Years of 
Age. 
PRIZES are awarded to Students in their various years, amounting in 
the aggregate to more than £300. 

DENTAL SCHOOL.—A Dental School is attached to the Hospital, 
which affords to Students all the instruction required for a Licence in Dental 


Surgery. 

COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. ‘The College containsa 
large Dining Hall, Reading Rooms, and Gymnasium for the use of the 
StupEnTs’ Crus. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, London, S.E. 





KING’S COLLEGE, LONDON. 


The Laboratory for Analytical and Experimental Chemistry is now Open 
for the Summer Term. 

The Course of Lectures and Practical Classes in connection with the De- 
partment of Engineering will commence on FRIDAY, APRIL 17. 

The Practical Chemistry Class in connection with the Medical Depart 
ment will commence on MONDAY, MAY 4. 

Classes are arranged to meet the requirements of those studying for the 
College of Physicians, Prelim. Scientific, Intermediate Science, B.Sc., am 
M.B, Examinations. 





UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE, 
The Classes re-ccommence on MAY 1, and are so arranged as to afford 
a convenient opportunity for Students to begin their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
OHN WILLIAMS, M.D., Dean. 
. M. HORSBURGH, M.A., Secretary. 





THE AGRICULTURAL COLLEGE, 
ASPATRIA. 


Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparatios 
for the Colonies. Students gained the First, Third, and Fourth Scholar 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 





ANALYTICAL CHEMIST WANTED 


for Abroad to do Practical Work in connection with an Agricultural 
College. Healthy Climate. Salary from £200 to £250. Other per 
quisites. Good prospects for men of ability.—Address Testimomals, 
&c., to ‘A. Z.,” Office of this Paper. 


— 





WANTED TO PURCHASE.—Report of 
the SCIENTIFIC RESULTS of the EXPLORING VOYAGE of 
H.M.S. CHALLENGER, 1873-76, viz., ‘‘ Botany,” Vol. IL., and 
** Zoology,” Vol. XII1., and all succeeding Volumes already published. 
—Address, stating Price, &c., to Mr. Parkes, Literary and Philo 

sophical Society, Sheffield. 
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THE LONDON QUARTERLY REVIEW 


for APRIL (published at 66 Paternoster Row) contains Biographical 
Articles on Prot. W. K. Parker, P. H. Gosse, &e. 


“MIGRO-SLIDES FOR GEOLOGY AND PHYSIOGRAPHY. — 


12 Sections of Igneous Rock... pane on ooo 6338. 
12 Sections of Sedimentary and Metamorphic Rocks 145, 
12 Physiographic Slides ... toe ove eve oo «0% 
6 Slides—Examples of Sea-bottoms ... ooo oo Sh 


In Cloth Cases. 


TO BE SOLD IMMEDIATELY. 

A small well-chosen Collection, made by the late Mr. W. E. HOWE, 
F.G.S., of Matlock Bath, Derbyshire. 

The MINERALS are in excellent condition, named, and localized ; very 
few duplicates. ‘ 

Specimens of Catcire and CaLaAmtne, and the rare Minerals MaTLock- 
ITE and PuHosGEeNITE, &c., are worthy of special notice. 

The FOSSILS, from the Carboniferous Limestone, Coal-measures, Lias, 
Tertiary, and other Rocks, are all in good order, and localized. 

On view at the Baths Assembly Room, Matlock Bath, Derbyshire, from 
APRIL 27 to MAY 1, from 10 a.m. to 5 p.m. 


To be Sold before MAY 1. 
Catalogues shortly, on application to the above Address. 


CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices. 
HUGH FULTON, Dealer in Recent Shells, 


89 FutHam Roap, Lonpon, S.W. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN. 











~ MICRO-PETROLOGY. | 


Rock Sections for the Microscope, of special value ani interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dole:ite with Porphyritic 
Augite, Crawf wd John, Lanarkshire; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Qolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 

1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 


CaTaLoGuges Post FREE. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 
AGRICULTURAL GEOLOGY. 

P. now Collection of Specimens prepared especially for the Science and 

) partment, containing examples of the various ROCKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced; also 


altered S tances ili i 
altere i Substan es employed as Fertilizers; also the various Minerals that 
produce the Colouring of Soils, &c. 





SIXTY SPECIMENS IN STRONG CABINET 
with Handles, and with Wooden Partition, so as to avoid Packing, 
Price £3 10s. 

Specimens about 3 x 2% inches. 

PREPARED BY 
JAMES RR. GREGORY, 
GEOLOGIST AND MINERALOGIST, 

88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—M i 
Price List, Those i" BROS., 49 Hardman Street, Liverpool. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
1538 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and prseat plate glass) and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new 12s. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the Rovat AGrRIcuL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small speci of Q land Opal and cut New Zealand Jade. 


GRIFFIN & SONS, Ln. 


PHOTOGRAPHIC DEPARTMENT. 














Now Reapy, 
Complete I/lustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 








Free Instruction to Beginners. 


22 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


KING, MENDHAM, & Co., 


Electrical Engineers 


AND 


Manufacturing Electricians. 


SpreciaLities.—K.M.B. Pocket Galvanometer, 
12s. 9d., post free. Testing Instruments for 
Science Teachers, Wimshurst Machines of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, Batteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CaTALoGug, Post FREE, 4}¢. 





Tamm 








WILLIAM BANKS, 
OPTICIAN, 
Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites 
SCIENCE DEPOT: 
32 CORPORATION STREET, BOLTON. 


SUBSCRIPTIONS TO “NATURE.” 














. de 
WO a cs cies rsansencacnener B® 
Half-yearly. . 2.22 se eee eee se 14 6 
OU cc ccvrwecicssanssesn 9 © 
To the United States, the Continent, &c. :— 
MOMs ee eee cwer neces ccs SE 
SS aaa ae ee ee} 
a , ee ee ee ee ee 
To India, China, and Japan :— 
Very. sec esc ecnessvcce 3 E 
Halfyeetiye. «sc ccc ces tvnvncee BE 
Quarterly . . - 8 6 





CHARGES FOR ADVERTISEMENTS. 

Three Lines in Column 2s. 6d. 9d. per Line after. 
One Eighth Pege, or QuarterColumn ... 3 18 
Quarter Page, or Halfa Column ..... 1 15 


Halfa Page, ora Column ........ 3 § 
Whole Page ... . “Teen oe 


Money Orders payable to MACMILLAN & CO, 


cooark 








OFFICE: 29 BEDFORD STREET, SFRAND, W.C. 
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CAMBRIDGE UNIVERSITY PRESS. 
A TREATISE ON ANALYTICAL 


STATICS. By E. J. ROUTH, Sc.D., F.R.S., Fellow 
of the University of London, Honorary Fellow of St. 
Peter’s College, Cambridge. Vol. I., Demy 8vo, 145. 


TREATISE ON PLANE TRIGO- 
NOMETRY. By E. W. HOBSON, M.A., Fellow and 
Lecturer of Christ’s College, Cambridge. Demy 8vo, 12s. 


TREATISE ON ELEMENTARY 
DYNAMICS. _ By S. L. LONEY, M.A., Fellow of 
Sidney Sussex College. Crown 8vo, 7s. 6d. 
‘This is one of the best and most complete treatises on ele- 
mentary dynamics which have come before us for a long time. 
The principles of the subject are stated with great clearness, and 
the illustrative examples are very appropriate.” —Actheneum. 





A 


A 


New Volumes of the Pitt Press Mathematical Series. 


THE ELEMENTS OF STATICS 


AND DYNAMICS. By S. L. LONEY, M.A., Fellow 
of Sidney Sussex College. 
Part I—THE ELEMENTS OF STATICS. Extra 


Fcap. 8vo, 4s. 6d. 
**Tt is an excellent practical introduction to the study of 
statics, and will be found useful both for class-teaching and for 
students preparing for examination.” —Scotsman. 


Part IlL—THE ELEMENTS OF DYNAMICS. 
tra Fcap. 8vo, 35. 6d. 
The above Two Parts, complete in One Volume, 7s. 6a. 
Complete Catalogues on Application. 


Ex- 


C. J. CLAY & SONS, Cambridge University Press 
Maria Lane. Glasgow: 263 ares Street. 


London : 
vant Ave 


MUSEUMS ASSOCIATION. 
Report of Proceedings and Papers 


READ THE 


FIRST ANNUAL ounmRAL MEETING 


HELD IN LIVERPOOL, 1890. 


Cloth. 8vo. Price Five Shillings. 
To be obtained from the Editors— 
The Museum, York. 


Sheffield. 


H. M. PLATNAUER, 


E., HowaArtTu, The Museum, 


Just Published, 12s, 6d. net. 


INDEX OF SPECTRA. Revised Edition, 
greatly Enlarged. By W. MARSHALL WATTS, D.Sc., with Intro- 
duction on the Method of Measuring and Mapping Spectra. Indis- 
pensable to spectroscopic inquiry. 

“Dr. Watts is to be congratulated upon the completion of his great un- 
dertaking. The book will be heartily welcomed by all who are eng: aged 
in spectroscopic work, and no recommendation of ours is needed.”— 
Nature. 

Post free from ABEL HEYWOOD & SON, Manchester, on receipt of 

P.O.O. for 13s. 


NATURE 


NEW EDITION OF DARWIN’S “GEOLOGICAL OBSERVATIONS.” 
Now Ready, Third Edition, with Maps and Illustrations, Crown 8vo, 12s, 6d. 


GEOLOGICAL OBSERVATIONS ON THE VOLCANIC ISLANDS AND 


PARTS OF SOUTH AMERICA visited during the Voyage of H.M.S. Beagle. By CHARLES DARWIN, M.A,, F. R.S 
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EDWARD STANFORD'S NEW BOOKS, 





This Day, Crown 8vo, Cloth, Price 2s. 
IVORY, APES, AND PEACOCKS. 


African Contemplation. By the Rev. 
** Livingstone’s Journals.” 


An 
HORACE WALLER, Editor of 


Just Published, Price One Guinea. 


CHARTS OF THE CONSTELLATIONS, 
from the North Pole to between 35 and 42 degrees of South Declina. 
tion. By ARTHUR COTTAM, F.R.A.S. Popular Ex dition on a 
reduced scale, with Three New Key Maps, an Introduction, ang 
Extensive Notes. 36 Charts, each 15 by 22 inches, the whole sold 
bound as an Atlas, Half Roan, or loose in Portfolio. 


Also, Just Ready, Second Edition, Price £3 3s. net 


CHARTS OF THE CONSTELLATIONS, 
from the North Pole to between 35 and 40 degrees of South — ina 
tion. By ARTHUR COTTAM, F.R.A.S. 36 Charts, each 30 by 
22 inches, Printed on Drawing Paper, and supplied folded in half 
in Portfolio, or fiat if preferred. 

(Detailed Prospectus, with Opinions of the Press, post free on application 


GEOLOGICAL FEATURES OF THE 
TRANSVAAL, SOUTH AFRICA. By CHARLES J. ALFORD, 
F.G.S. With numerous Coloured Maps, &c. Demy 8vo, Cloth, 5s 

ConTEnNTs :—Classification of Rocks—Structural Geology—The Wi 
watersrand—The De Kaap Valley — Zoutpansberg — Coal Deposits— 

Mineral Products. 

‘The present work is the outcome of the author’s journeyings for three 
years past in the district north and east of the Vaal River, and he ma 
fairly claim to have produced a most interesting work, which should be in 
the hands of all those who have followed with attention the grad ual, not t 


say rapid development of the mineral resources of the Transvaal.” 
World. 


THE AUTOBIOGRAPHY of the EARTH: 
a Popular Account of Geological History. By Rev. H. N. HUTCHIN 
SON, B.A, F.G.S. Crown 8vo, Cloth, with 27 Illustrations, 7s. 6d 

“Mr. Hutchinson has successfully carried out a difficult design on an 
admirable plan, and has adhered to that plan throughout. His sketch 
historical geology has a genuine continuity. It is so written as to bh 
understanded of plain pe yple, and it is illustrated by some very go 
wvodcuts and diagrams.””"—Saturday Review. 





Minin 


London: EDWARD STANFORD, 26 anv 27 COCKSPUR ST,, S.W 


TO BE PUBLISHED 
Cloth, 


NEXT WEEK, 
779 Pages, and Illustrated with 357 Figures, 


MAMMALS, 
LIVING AND EXTINCT. 


BY 
WILLIAM HENRY FLOWER, C.B., F.R.S., D.C.L 
British Museum, 


in One Large 8vo Volume, 


Price 25s. 


Director of the Natural History Departments, 
AND 

RICHARD LYDEKKER, B.A. 

: ADAM & CHARLES BLACK, 4, 5, 


London and 6 Soho Square. 





Now Ready, pp. 103, Price One Shilling Post free. 


A CATALOGUE OF BOOKS, Printed 2 


or Relating to the University, Town, or County of Cambridge, wt 
Biographical and Bibliographical Notes. 
Part A, to 1700. 
On Sale by MACMILLAN & BOWES, Cambridge. 
Section I. of this Catalogue consists of Books printed at Car er. ge fro 
the beginning of printing there in 1521 to 1700; Section II. Book 
connected with Cambridge or Cambridgeshire in other ways. rs 


years have been devoted to bringing this Collection together, and as it 
desirable to keep it intact, it is offered till MAY 1 for the sum of £25 







































London : 


SMITH, ELDER, & CO., 15 Waterloo Place. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Aprit 16. 


Roya Soctery, at 4.30.—On the Causes which produce the Phenomena of 
New Stars: Prof. J. Norman Lockyer, F.R.S.—An Attempt to determine 
the Adiabatic Relations of Ethyl Oxide: Prof. Ramsay, F.R.S., and E. 
P. Perman.—On the Physical Characters of the Lines in the Spark 
Spectra of the Elements: Prof. Hartley, F.R.S. 

LINNEAN Society. at 8.—Lichens from Victoria; Rev. F. R. M. Wilson. 
—Two New Species of Puccinia: Surgeon-Major A. Barclay. 

Cuemicat Society, at 8.—Studies on the Formation of Substitution Com- 
pounds: G. Hu ugh Gordon.—Compounds of Dextrose with the Oxides of 
Nickel, Iron, and Chromium: A. C. Chapman.—A Rapid Method of 
determining Nitrates in Water : D. G. Harrow.—A Gravivolumeter : Prof. 

app 

x... or EvLectricat ENGINEERS, 8.—The Design of Multipolar | 
Dynamos: W. B. Esson. (Discussion.) 

IxsTiTUTION OF CiviL ENGINEERS, at 2.—Students’ Visit to the Works of 
the Great Northern Railway between King’s Cross and Holloway. 

Rovat InsTITUTION, at 3.—Recent Spectroscopic Investigations: Prof. 


Dewar, F.R.S. 
FRIDAY, Apri 17. 

Puvsicat Society, at 5.—On a Property of Magnetic Shunts: Prof. S. 
P. Thompson.—An Alternating Current Influence Machine: James 
Wimshburst. 

RovaL INSTITUTION, at 9.—Magnetic Rocks: Prof. A. W. Riicker, 
F.R.S. 


SATURDAY, Apru. 18. 
Amateur Scientiric Socrety.—Excursion to Erith and Crayford (leaving 
Cannon Street at 2.23). 
Rovat INnsTITUTION, at 3.—The Dynamo: Prof. Silvanus P. Thompson. 


MONDAY, Aprit 20. 

Victoria INSTITUTE, at 8.—Notes on Philosophy and Medical Knowledge 

in Ancient India : Surgeon-General Gordon. 
TUESDAY, Apri 21. 

ZooLocicaL Society, at 8.30.—On a Skull of Trogontherium cuvieri from 
the Forest Bed near Cromer: E. T. Newton.—On Butterflies collected by 
Mr. W. Doherty in the Naga and Karen Hills and at Perak, Part I. : H. 
J. Elwes.—On the Birds of the Pheenix Islands, Pacific Ocean: J. J. 
Lister. 

Royat Statisticat Society, at 7.45.—The Charitable Aspects of 
Medical Relief: Dr. J. Charles Steele. 

INSTITUTION or Civit ENGINEEKS, at 8.—The Cost of the Generation and 
Distribution of Electrical Energy: R. E. B. Crompton. (Discussion.) 

Rovat InstiruTION, at 3.—The Geography of Africa: J. Scott Keltie. 


WEDNESDAY, Aprit 22. 
GEOLOGICAL Society, at 8. 
THURSDAY, Aprit 23. 
Rova Society, at 4.30. 
NOVAL INSTITUTION, at 3.—Recent Spectroscopic Investigations: Prof. 


Dewar, F.R.S 
FRIDAY, Apri 24. 

INSTITUTION OF Civit ENGINEERS, at 7.30.—A New Type of Water- 
Motor: A. Sealy-Allin.—Hydraulic Power as Applied to Pressing. 
Machinery: H. Evington. 

— INSTITUTION, at 9.—Euphuism—Past and Present: Rev. Canon 

nger. 








SATURDAY, Aprit 25. 
RovaLINsTITUTION, at 3.—The Dynamo: Prof. Silvanus P. Thompson. 


NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 


| New Catalogue, 144 pp., 6d. 





OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
e ‘‘ ENGINEERING,” July 18, 1890. 


| 
Shown before the Royal Institution. | 


CURATIVE SPECTACLES | 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventos), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—‘**Is bad sight on the increase ?’ 


Fournet with much common sense.” 
Homa opathic Review :—“1f you need to see better, yet shrink from 
glasses, read A. Fournet’s ‘ Philos ophy of Sight.’”’ 


(15 Stamps, from the Author.) 


is answered by A. 
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"ELECTRIC LANTERNS, 


Double-fronted, made entirely of Brass 
For Diagram and Spectrum Work, 


£15 155. 


As made for Oxford University. 


ELECTRIC. ‘MICROSCOPES. 


SCIENTIFIC AND ‘PHYSICAL 
APPARATUS 


OF EVERY DESCRIPTION 













OPTICAL LANTERNS 


AND SPECIAL APPARATUS FOR PROJECTION. 
New Illustrated Catalogue, 6d. 


LANTERN SLIDES 


OF ASTRONOMY, GEOLOGY, PHYSIOLOGY, 
&c., &c. 
Catalogue, 34. 
NEWTON & CO., 
Manufacturing Opticians to the Queen and 
the Government. Agents by Appoint- 
ment to the Science and Art Depart nent. 


3 FLEET STREET, LONDON. 





Post Free for Six Stamps. 
A New Classified Catalogue (No. 107) of 
Important Works for Sale on 


BOTANY : 


Part II.—General Works and Monographs on the Phanerogamia ; Morpho 
logy and Physiology of Plant Life ; Biographies and Portraits of Botanists ; 
Pre-Linnean Botany, Herbals, &c.; Works of Linnzus; Serial Publications, 
‘Transactions and Periodicals. 1100 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted »: 
the principal Banks, Public Offices, and Railway Companies through 
Ireland. 


| It writes almost instantly full black. | Flows easily from the Pen. 


Does not corrode Steel Pens. 


> Blotting-paper may be applied at th: 
Is cleanly to use, and not liable to Blot. 


moment of writing. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring 

don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgat« 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





Excellent Copies of the actual, natural Handwriting, al:o 
of Drawings, Music, even of elaborate Sketches, Pro- 
we » Plans (up to Double-Elephant size), Shorthand, and 

e-Writing, are easily, quickly, and cheaply produced by the 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


FRY’S 


Pure Concentrated 


COCOA 








Gold Medal 
awarded to 
J. S. Fry & Sons’ 








Paris Exhibition’ 
1889: 
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MESSRS. MACMILLAN & CO.’S NEW LIST. 


NEW WORK BY REV. EDWIN A. ABBOTT, D.D. 
Just Published, Crown 8vo, 35. 6¢. 
PHILOMYTHUS: an Antidote against Credulity. A Discussion of Cardinal 
Newman’s Essay on Ecclesiastical Miracles. By EDWIN A. ABBOTT, D.D., late Head Master of the City of London 
School. 





A NEW WORK ON THE CURRENCY QUESTION, 
Paper Covers, 8vo, 3s. net. 
THE MONETARY PROBLEM. By G. M. Botssevarn. Translated from the 
French by G. TOWNSEND WARNER, B.A., Fellow of Jesus College, Cambridge. 


*,* This Essay gained the price of £100 offered by Sir W. ow Thompson in the interests of Bi-metallism. The Author is a Banker at 
Amsterdam, having close relations with English Commerce, and his work is likely to have considerable interest for those who are investi ‘gating 
currency problems. 
Crown 8vo, 7s. net. 


THE SCOPE AND METHOD OF POLITICAL ECONOMY. By Joun Nevitie 


KEYNES, M.A., University Lecturer in Moral Science, and late Fellow of Pembroke College, Cambridge ; Author of 
“ Studies and Exercises in Formal Logic.” 
MIND :—‘‘ The most comprehensive discussion of the nature, limits, and method of Political Economy that has yet appeared.” 


WORKS BY PROF. IRA REMSEN. 


Crown 8vo, 6s. 6a. 


COMPOUNDS OF CARBON; or, Organic Chemistry, an Introduction to the 
Study of. By IRA REMSEN, Professor of Chemistry in the ery Hopkins University, U.S.A. 
Crown 8vo, 6s. 


AN INTRODUCTION TO THE STU DY OF CHEMISTRY (INORGANIC 


CHEMISTRY). By the Same. 
Fcap. 8vo, 2s. 6d. 


THE ELEMENTS OF CHEMISTRY. A Text-book for Beginners. By the 


Same. 
8vo, 16s. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. By the Same. 
MACMILLAN AND CO., LONDON. 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 
a ” ” 5 10 ° 
610 o 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


EARVEW @ PEAKE, 


56 CHARING CROSS ROAD, W.C. 








ESTABLISHED 1852. 99 HATTON GARDEN, 
PERKEN, SON, & R Dicey ta 
iscount for the Trade 
5 5 * and Profession. London, E.C, 


MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 
“OPTIMUS” MAGAZINE CAMERA “OPTIMUS ” “ OPTIMUS” 
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Field Glasses against any in the World. 


AN On the 1st of every Month. 
| JOURNAL OF BOTANY, 
HOLLOWAY'S OINTMENT repattaais BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and Contents :—Original Articles by leading Botanists.—Extracts, and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures Notices of Books and. Memoirs.—Articles in Journals.—Botanical News.— 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for Price 1s. 3¢. Subscription for One Year, payable in advance, 125. 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS, 


NEW AND THOROUGHLY REVISED EDITION. 
Just Published, 8vo, Cloth, 18s. 


ACOMPLETE TREATISE ON INORGANICAND ORGANIC CHEMISTRY. 


By Sir HENRY E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 


Vo.. III.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, or ORGANIC 
CHEMISTRY. Six Parts. Part III. New and thoroughly Revised Edition. 

*,* In consequence of the rapid progress of the chemistry of the aromatic compounds during the last five years, the authors have found it necessary 
to prepare an entirely new edition of this part, including all the more important work published up to the date of going to press... . They would draw 
special attention to the renewed discussion of the constitution of Benzene, and the researches of Nietzki and his co-workers on the higher substitution 
products of Benzene.—Extract from the PREFACE. 


PROF. OSTWALD’S NEW WORK ON PHYSICAL AND THEORETICAL CHEMISTRY. 
Demy 8vo, Ios. net. 


OUTLINES OF GENERAL CHEMISTRY. By Wituetm Ostwa cp, Professor 


of Chemistry in the University of Leipzig. Translated, with the Author’s sanction, by JAMES WALKER, D.Sc., 
Ph.D., Assistant in the Chemical Department, University of Edinburgh. 

*.* This is designed to meet the requirements of the student who, while not intending to devote himself to the detailed study of General 
Chemistry, sti hes to follow intelligibly the progress recently made in this important branch of science. The book has already established itself in 
Germany as the standard text-book on the subject. 

7/MES :—‘* One of the most important features of this treatise is the prominence it gives to the exposition of what the author 
calls the epoch-making theories of solution and electrolytic dissociation, due respectively to Van’t Hoff and Arrhenius.” 

ACADEMY :—“‘ All these subjects are handled with masterly clearness. The book, moreover, is written in an interesting 
manner, and we are sure that it will prove an attractive and valuable addition to the library of all students and teachers of 
chemistry.’ 









NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Just Ready. Crown 8vo, Cloth, 6s. 


OUTLINES OF PSYCHOLOGY. By Haratp Horrpine, Professor at the 
University of Copenhagen. Translated by M. E. LownpEs, 


*.* This book is regarded by competent authorities as one of the best psychological text-books in existence, and it has for some time past been 
recommended on the list of books to be read for the Moral Science Tripos at Cambridge. The translator has been permitted to refer in some points of 
difficulty to Prof. Croom Robertson and Dr. James Ward. 


SCOTSMAN :—‘‘ It is as clear and as comprehensive a text-book of modern scientific psychology as will be found in any 
language. . . . It is an excellent text-book, and this translation, skilfully and satisfactorily made, will enrich substantially the 
literature on the subject available to English students.” 


BY PROF. W. JAMES. 
Two Vols., 8vo, 25s. net. 
THE PRINCIPLES OF PSYCHOLOGY. By Witu1am James, Professor of 
Psychology in Harvard University. 


7IMES :—** An important and in some respects a novel contribution to the literature of philosophical speculation.” 
_. MANCHESTER GUARDIAN :—‘‘A considerable work, with which every philosopher and student of mental science 
will have to reckon, and which, notwithstanding its bulk, will find many readers outside the ranks of specialists.” 


Books III. and IV. separately, Globe 8vo, Cloth, 2s. 


A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs. 


together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. 
Book I., 1s.; Books I. and II., 15. 6¢.; Books I-IV. 3s. ; Books III.-VI., 3s. ; Books V., VI., and XI., 2s. 64. ; 
Books I.-VI. and XI., 4s. 6d. ; Book XI., 15. 


Books I. and II. separately. Just Published, r8mo, Cloth, rs. 


TODHUNTER.—THE ELEMENTS OF EUCLID. BOOKS I. and II. By 


I. TODHUNTER, F.R.S. 18mo. 


A NEW ELEMENTARY TRIGONOMETRY. 
Just Published, Globe 8vo, Cloth, 2s. 6d. 


THE TRIGONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A., 


Author of ‘‘ Arithmetic for Schools,” ‘‘ Trigonometry,” “Elementary Statics,” ‘* Dynamics for Beginners,” &c. 


BY SIR SAMUEL WHITE BAKER. 
Just Ready, Extra Crown 8vo, Cloth, 12s. 6d. 


, age ° ° 
WILD BEASTS AND THEIR WAYS: Reminiscences of Europe, Asia, Africa, 
and America, From 1845-1888. With special permission dedicated to H.R.H. the Prince of Wales. By Sir SAMUEL 
W. BAKER, M.A., F.R.G.S., F.R.S., Author of ‘The Nile Tributaries of Abyssinia,” ‘‘The Albert N’yanza Great 
Basin of the Nile,” &c. With Illustrations. 2 Vols., 8vo, 32s. 
TIMES :— “* The work is full of exciting adventure.” 
, WORLD :— Sir Samuel is, as all the, world has long known, a mighty hunter. As Ulysses was to men, so he is to wild 
casts. . . . The stories are splendid.” 


MACMILLAN AND CO., LONDON. 
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In Three Volumes, Price £2 2s. each. Vols. I. and II. Just Published. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas.C.S., 
Professor of Chemistry in the Normal School of Science and Royal School of Mines, Souch Kensington ; 
ASSISTED BY EMINENT CONTRIBUTORS. 


CHEMICAL NEWS :—*‘ Will be universally appreciated by technical and manufacturing chemists,” 

FOURNAL OF SOCIETY OF CHEMICAL INDUSTRY:—* The list of the names of contributors and the selection 
of their subjects inspires confidence at once.” 

IRON AND STEEL TRADES ¥OURNAL :—“ Should be in the hands of every manufacturer who wishes to be well 
posted in the subjects with which he has to do.” 

CHEMICAL TRADE ¥OURNAL :—‘‘ We are much pleased with the work. . . . Descriptions of processes are brought 
down to as recent a date as it is well-nigh possible to achieve. . . . Will form a handy book of reference for years to come.” 

SIR H. E. ROSCOE in NATURE :—‘‘It is probable that this volume will have even a larger sale than that of the corre- 
sponding ‘ Dictionary of Pure Chemistry,’ and, as with that important work, so with this, the public may weil be congratulated on 
possessing such a valuable book of reference so creditable to all concerned in its production. . . . 4 An examination of the important 
articles written by specially-qualified contributors indicates that each subject is brought up to the level of the present state of our 
knowledge. . . . Is a welcome addition to our scientific books of reference, and forms an admirable companion to ‘ Watts’ Dictionary 
of Theoretical Chemistry.’ ” 


London: LONGMANS, GREEN, & CO. 


RUDOLPH KOENIG mel STANLEY leas 


ACOUSTICAL INSTRUMENTS = Ms*mstca! insrument Mansficarer to HM; Government, Counc of 


Mathematical, Drawing, and Surveying Instruments 





TO ILLUSTRATE THE LAWS 
’ - . ‘ | of every Description, 
AND TO PRODUCE THE PHENOMENA OF SOUND. Of the Highest Quality and Finish, at the most Mod Prices. 
VE | Illustrated Price List Post Free. 
NEW ILLUSTRATED CATALOG y | W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


on : : ; ’ | + _ i 

Containing Price Lists in French, English, and German. 100 Pages, | Excellence of Construction of Mathematical Instruments, and the only 

132 Engravings. Post Free, 3 Francs. To Scientific Institutions Free. Goup Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Paris—27 Quai d’Anjou—Paris. | Address:~GREAT TURNSTILE, HOLBORN, LONDON, W.C. 








Printed by RicHarp Crav AND Sons, LimiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, Strand, London, W.C., and r1r2 Fourth Avenue, New York.—Tuurspay, April 16, 189r. 
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A WEEKLY ILLUSTRATED JOURNAL OF 





SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.”--WORDSWORTH. 


No. 1121, VoL. 43-] 


heshennal asa Newspaper at the General Post Office. ] 
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tion of OPTICAL me 
PHYSICAL APPARA 
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Catalogue of 

OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 
144 pages, 6d. 


WIMSHURST ELECTRICAL MACHINE. 


Best Quality, 15 in., £5; 18-in., £6 tos. As made for the Science and Art 
Department, and the Universities of Oxford, Cambridge, and London. 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE NEW WEBSTER. 


An entirely New Edition, thoroughly Revised, considerably 
Enlarged, and Reset in new type. 





WEBSTER’S 


INTERNATIONAL 
DICTIONARY 


2118 PACES. 
~ “SLNDGOOM 0058 








Cloth, £1 115. 6d. ; Half Russia, £2 5s. ; Calf, £2 8s. 


WEBSTER is the Standard in our Postal Telegraph 
epartment. 


WEBSTER is the Standard in the U.S. Government 
rinting Office. 


“A magnificent edition of Webster's immortal 
Dictionary.”—Daily Telegraph. 


Prospectus and Specimen Pages on Application. 





London: G. BELL & SONS, and all Booksellers, 





Sir Wm. Thomson's 


PORTABLE 
ELECTROMETER. 


NALDER BROS. & CO. 


SCIENTIFIC 


INSTRUMENT MAKERS, 


- 16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


TELEPHONE No. 6770. 
TELEGRAPHIC ADDRESS: SECOHM, LONDON. 


NEGRETTI & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 











Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 55. 6d. 
‘Telephone No. 6583. Telegraphic Address: “* Negretti, London.” 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 


22 ALBEMARLE STREET, LONDON, W. 
The NEXT ANNUAL GENERAL MEETING will be held at 
CARDIFF, commencing on WEDNESDAY, AUGUST 10. 
PRESIDENT-ELECT : 
WILLIAM HUGGINS, Es@., D.C.L., LL.D., F.R.S., F.R.A.S. 
NOTICE TO CONTRIBUTORS OF MEMOIRS.—Meetings of the 


Organizing Committees will be held during the course of the present month. 
Information about Local Arrangements may be obtained from the Local 
Secretaries, Bank Buildings, Cardiff. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


EDWARD E. KLEIN, M.D., F.R.S., Lecturer on Physiology at St. 
Bartholomew’s Hospital, will, on TUESDAY NEXT (April 28), at Three 
o’Clock, begin a Course of Three Lectures on *‘ Bacteria: their Nature and 
Functions.” (The Tyndall Lectures. ) 





Subscription to this Course, Half-a-Guinea ; to all the Courses in the 
Season, Two Guineas. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 





ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on MAY 1. Students enter- 
ing in the Summer are eligible to compete for the Science Scholarships of 125 
Guineas and £60 awarded in October. 

There are numerous Prizes and Scholarships, and all Appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
held throughout the year. A Register of approved lodgings, and of private 
families receiving Students to reside, is kept in the Secretary’s Office. 

Prospectus and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
E. NETTLESHIP, Dean. 
G. H. MAKINS, Vice-Dean. 


KING’S COLLEGE, LONDON. 


The Laboratory for Analytical and Experimental Chemistry is now Open 
for the Summer Term. 

The Course of Lectures and Practical Classes in connection with the De- 
partment of Engineering commenced on FRIDAY, APRIL 17. 

The Practical Chemistry Class in connection with the Medical Depart- 
ment will commence on MONDAY, MAY 4. 

Classes are arranged to meet the requirements of those studying for the 
College of Physicians, Prelim. Scientific, Intermediate Science, B.Sc., and 
M.B. Examinations. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-commence on MAY 1, and are so arranged as to afford 
@ convenient opportunity for Students to begin their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
OHN WILLIAMS, M.D., Dean. 
. M. HORSBURGH, M.A., Secretary. 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. 
Principat—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships, 1890. 


GUY’S HOSPITAL. 


Preliminary Scientific (M.B.Lond.) Classes are held throughout the Year. 
Chemistry—Mr. GROVES, F.R.S.; Physics—Prof. REINOLD, F-.R.S. ; 
Biology—Mr. BEDDARD, F.R.S. (Ed.), and Dr. CAMPBELL. 

Fee 18 Guineas. Apply to the Dean. 














ANALYTICAL CHEMIST WANTED 


for Abroad to do Practical Work in connection with an Agricultural 
College. Healthy Climate. Salary from £200 to £250. Other per- 
quisites. Good prospects for men of ability.—Address Testimonials, 
&c., to “A. Z.,” Office of this Paper. 





WANTED TO PURCHASE.—Report of 
the SCIENTIFIC RESULTS of the EXPLORING VOYAGE of 
H.M.S. CHALLENGER, 1873-76, viz., ‘‘ Botany,” Vol. II., and 
“*Zoology,” Vol. XIII., and all succeeding Volumes already published. | 
—Address, stating Price, &c., to Mr. Parkes, Literary and Philo- 
sophical Society, Sheffield. | 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roap; 
BIRMINGHAM, 
Who last week sent to his subscribers Argulus foliaceus, with sketch and 
description. Other objects available now are Volvox globator, Melicerta 
ringens, Stephanoceros Eichhornii, Hydatina senta, Cristatella mucedo, 
&c.; also Ameeba, Vorticella, Hydra, Crayfish, Dogfish, Amphioxus, and 
other Specimens for Biological Laboratory work. 
Weekly Announcements will be made in this place of organisms T. B, 
is supplying. 
Specimen Tube, One Shilling, Post Free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


THE SCIENTIFIC MEASUREMENT OF 
CHILDREN. By Rev. H. A. SOAMES, M.A., F.L.S., containing 
Tables of Height for different Ages, Weight, Chest-girth, &c. 

Price Sixpence. 
Published by L. UPCOTT GILL, 170 Strand, London. 
May be obtained, Post free, of the AurHor, Rose Cottage, Bromley, Kent, 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
18 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock :—Micro-slips (crown and patent plate glass} and Micro- 
covers of all required sizes; Slide-boxes; Labels; Glass-topped Boxes ; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. The new res. 6d. and 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the RovaL AGRICUL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minerals of economic importance. Recently 
received :—Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zealand Jade. 


AGRICULTURAL GEOLOGY. 


A New Collection of Specimens prepared especially for the Science and 
Art Department, containing examples of the various ROCKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced; also 
altered Substances employed as Fertilizers; also the various Minerals that 
produce the Colouring of Soils, &c. 

SIXTY SPECIMENS IN STRONG CABINET 


with Handles, and with Wooden Partition, so as to avoid Packing, 
Price £3 10s. 
Specimens about 3 x 2% inches. 
PREPARED BY 
JAMES R. GREGORY, 
GEOLOGIST AND MINERALOGIST, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


~ MIGRO-PETROLOGY. — 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dolerite with Porphyritic 
Augite, Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Oolite, Pennsyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 














1s. 6d. each; extra large Sections, 1s. 9d. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CaTaLoGues Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


BLOWPIPE APPARATUS, HAMMERS, &c. 
LESSONS GIVEN, 
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Sale bp Auction. SUBSCRIPTIONS TO * NATURE. P 
ln 
— d. 
TUESDAY AND WEDNESDAY NEXT. Yearly. ...... aoe 
NATURAL HISTORY SPECIMENS, BOOKS, &C. ye a hte. 25 O20 8 bw ee : 
MR. J.C. STEVENS will Sell by Auction, eS * 4028.9 9's 68%.+ 9% J 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY | TO the United States, the Continent, &c. :— 
and WEDNESDAY NEXT, APRIL 28 and 29, at half-past 12 precisely, Yearly A eae er i RAR Do Sige are 6 
the Collection of Shells formed by A. E. Craven, Esq., together withthe | Half. 1 
Cabinets, a small collection of Sea and. Rare Land Shells from the | ail-yearly. 2. «+ + es © we we wwe *- % 6 
Andaman Islands, including the rare Cultellus Lacteus, &c., Curios ities Quarterly are a ee a ae eee o 
from Africa, Sou ith Sea Islands, and other parts, British and Exotic ° . 
Lepidoptera, including many fine varieties in splendid condition. Bird To India, China, and Japan :— 
and Animal Skins. Eggs Heads and Horns, Skulls, Minerals, &c. Yenly 26 
Also a fine lot of Natur al History and other Books. Half- aoe. Se Se eS eee ee % 6 
On View the Day prior, 10 till 4, ane Morning of Sale, and Catalogues jaa . c x ce % - : F : ; : 7 : : 8 6 


~ CONCHOLOGY. 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 

All kinds of Glass-Topped Boxes, &c., at Moderate Prices, 
HUGH FULTON, Dealer in Recent Shells, 


89 FutnHam Roap, Lonpon, S.W. 





OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Liverpool. 
Price List. ~ hree Stamps 


THIS 


HOLLOWAY S PILLS aaeeemm 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and is unequalled in Complaints incidental to Females. 

















CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s. 6d. 9d. per Line after. 
L & 
One Eighth Pege, or QuarterColumn ... o 18 
Quarter Page, or Halfa Column ..... 1 15 
fee Pee, ore Gemmmm «ow ce we 3 5 
WS sw Oo 66a © oe - 6 6 
Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEepForD STREET, SrRAND, W.C. 


eooan 








Excellent Copies of the actual, natural Handwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 

a Pians (up to Double-Elephant size), Shorthand, and 
Type. Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), 

London Wall, Leadon, and 52 Princess Street, Toa a 











WIMSHURST MACHINE. 


Works in any Weather. 
WITH 15-INCH PLATES, £4 10 © 


Best made, Studded Plates. 


5 10 Oo 
610 oO 


17° ” 
20 ” 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEALE, 


56 CHARING CROSS ROAD, W.C. 





SCIHBNTIFIC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L. F. HELMHOLTZ, 
SIR JOSEPH DALTON HOOKER. 





WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 


LOUIS PASTEUR. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; 
or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 








SWAN SONNENSCHEIN & CO. 
INTRODUCTORY SCIENCE TEXT-BOOKS. 
(1.) PETROLOGY. By F. H. Hartcn, Ph.D., 


F.G.S. With 43 Illustrations. Price 3s, 6¢. Second Edition. 
** A model of what a student’s text-book should be ; it is clear, concise, and 
yet full."—Literary World. 


(2.) BOTANY. By Epwarp Ave.inc, D.Sc., 
Fellow of University College, London, With 271 Illustrations. 4s. 6d. 
[This day. 


VICISSITUDES OF BUSH LIFE IN 
AUSTRALIA AND NEW ZEALAND. By DUGALD FER- 
GUSON (an old Colonist). 8vo, ros. 6d. 

“* Adventures abound. A capital book for anybody not too old to learn is 
this medley of farming and fighting. courtship and self-help. Healthiness of 
thought and enjoyment of life run all through it.”—A##7-/acobin. 

“* A bright, clever, and exceedingly readable book.” —New¢astle Chronicle. 

“Mr. Ferguson is an old colonist, who knows the world as well as a Lon- 
don West-Ender knows Hyde Park.’’—Zcho. 


SECOND EDITION, EXTENDED TO ABOUT 50,000 BOOKS. 


[ 4to, Cloth Extra, 1100 pp., 31s. 6d. net, with Exhaustive Authors and 
Subjects Indexes. 


THE BEST BOOKS: a Reader’s Guide to 


the Choice of the Best Available Books in all Departments down to 
1890. with the Dates of the First and Last Editions, and the Price, Size, 
and Publisher's Name of each Book. Accompanied by numerous Cha- 
racterizations, Bibliographical Notes, &. By WILLIAM SWAN 
SONNENSCHEIN. 

Extracts from a few Reviews of the First Edition. 

‘*The most accurate, scientific, and useful contribution that has ever been 
made to English bibliography ; exactly what was wanted—a full, thorough, 
and accurate list of the best works on every subject ; a permanent addition 
to English literature.” —Aritish Weekly. 

**It would be difficult to exaggerate the usefulness of this work.”— 
Spectator. 

“* An excellent work, executed in a competent manner.” —A theneum. 

** How conscientiously it is carried out, and what a mass of concurrent in- 
formation is provided, can only be ascertained by a reference to the volume, 
which is a marvel of patient industry and of exactness.""— Notes and Queries. 


SWAN SONNENSCHEIN & CO., Paternoster Square, E.C. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College. 
Just Published. 
SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 
OUR MORALITY AND THE MORAL QUESTION, 2s. 6a. 
THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 





HOW TO WORK WITH THE MICROSCOPE. too 
Plates. 21s. (Harrison.) 
THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. 


BIOPLASM: Introduction to Medicine and Physiology. 6s. 6d. 
ON LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE, 3s. 6d. 

THE ‘‘MACHINERY” OF LIFE. 2s. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6d. 
London: J. &*A. CHURCHILL. 








Post Free for Six Stamps. 
A New Classified Catalogue (No. 107) of 
Important Works for Sale on 


BOTANY : 


Part II.—General Works and Monographs on the Phanerogamia ; Morpho- 
logy and Physiclogy of Plant Life ; Biographies and Portraits of Botanists ; 
Pre-Linnean Botany, Herbals, &c.; Works of Linnzus; Serial Publications, 
Transactions and Periodicals. 1100 Works. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON. 





ee ee ae 


STANLEY [ag 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :=-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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CHARLES GRIFFIN & CO.S NEW LIST. 


E1cHTH Annuat Issug. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR. 
BOOK for 1891). Compiled from Official Sources, and comprising, 
besides other Official Information. Lists of the Papers read during 
1890 before every Society of importance in the United Kingdom. 

-. “* AM INVALUABLE index to the literature of British science.” — Westminster 

eview. 


NEW BOOK BY PROF. ROBERTS-AUSTEN, C.B., F.R.S. 
METALLURGY (An Introduction to the 


Study of). By Prof. ROBERTS-AUSTEN, C.B., F.R.S.. of the 
Royal Mint and the Royal School of Mines. In Large Crown &vo, 
with numerous II]lustrations and Tables, Cloth, 7s. 6d. 
** Will be INVALUABLE, not only to the student of Metallurgy, but also to 
those whose knowledge of the art is far advanced.” —Chemical News. 


PRACTICAL GEOLOGY (Aids in); with 
a Section on Paleontology. ByG. A. J. COLE, F.G.S., Professor of 
Geology, Royal College of Science, Dublin. In Large Crown 8vo, with 
numerous IIlustrations, Cloth, ros. 6d. 

‘**A more useful work for the geologist has not appeared in handy form.” 
—Scott. Geo. Magazine, 

A ZOOLOGICAL POCKET-BOOK; or, 
Synopsis of Animal Classification. Comprising Definitions of the Phyla, 
Classes, and Orders. By Prof. EMILSELENKA. From the Third 
German Edition. By Prof. AINSWORTH DAVIS, University Col- 
lege, Aberystwyth. Interleaved for the Use of Students. Limp Cloth, 4s. 

THE DESIGN OF STRUCTURES: a 
Practical Treatise on the Building of Bridges, Roofs, &c. By S. 
ANGLIN, M.E., Royal University of Ireland, C.E. In 8vo, with 
numerous I|lustrations and Tables, 16s. 

“*This work can be confidently recommended to engineers, for after 
careful perusal we have nothing but praise for the work.””-—NaTuRE. 
ELECTRICAL RULES AND TABLES (a 

Pocket-Book of) for the Use of Electricians and Engineers. By J. 
MUNRO, C.E., and Prof. A. JAMIESON, F.R.S.E., M.Inst.C.E., 
M.I.E.E. Seventh Edition, Pocket Size, Leather, 8s. 6¢. The Seventh 
Edition has been Revised and Enlarged to 680 Pages. 

“Wonderfully perfect. . . . Worthy of the highest commendation we 
can give it.” —Lvectrician. 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 


THE MONIST. 


A QUARTERLY MAGAZINE 


OF 


PHILOSOPHY, SCIENCE, RELIGION, AND SOCIOLOGY. 


CONTENTS of No. 3, APRIL 1891: 


THE Factors OF EvoLuTION. By JOSEPH LE CONTE. 
THE PHYSIOGNOMY OF THE ANARCHISTS. By Prof. CESARE 
LOMBROSO. 
MISONEISM AND PHILONEISM. 
BROSO. 
THE QUESTION OF DUALITY OF MIND. 
IMMORTALITY. By Dr. G. M. GOULD. } 
SoME QUESTIONS OF PsycHo-PuHysics. A Discussion: (1 
Sensation and the Elements of Reality, by Prof. ERNST 
MACH ; (2) Feeling and the Eiements of Feeling, by Dr. 
PAUL CARUS. 
EUROPEAN CORRESPONDENCE. 
Per Copy, 2s. 6d. ; in Cloth, 3s. 6d. 
Yearly, 9s. 6d. ; in Cloth, 13s. 8d. 


London: Messrs. WATTS & CO., 17 Johnson’s Court, 
Fleet Street, E.C. 











By Prof. CESARE LOM- 
By R. M. BACHE. 





Just Published, 12s. 6d. net. 


INDEX OF SPECTRA. Revised Edition, 
E d. By W. MARSHALL WATTS, D.Sc., with Intro- 
= a Method of Measuring and Mapping Spectra. Indis- 
pensable to spectroscopic inquiry. f 
“Dr. Watts is to be congratulated upon the completion of his great un: 
dertaking. The book will be heartily welcomed by all who are ——— 
in spectroscopic work, and no recommendation of ours is needed. 
Nature. ; : 
Post free from ABEL HEYWOOD & SON, Manchester, on receipt o! 
P.O.O. for 13s. 
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ST DIARY ‘OF SOCIETIES. | Now Ready, pp. 103, Price One Shilling Post free. 
' eit. A CATALOGUE OF BOOKS, Printed at 


THURSDAY, Avrit 23 or Relating to the University, Town, or County of Cambridge, with 





; Biographical and Bibliographical Notes. 
Rovat Soctety, at 4.30.—Contributions to the Chemical Bacteriology of _— . 





ED Sewage: Sir Henry E. Roscoe, F.R.S., and Joseph Lunt.—Note on the Part A, to 1700. 

EAR. Instability of ——— Tubes and Balloons when distended by Fluid | On Sale by MACMILLAN & BOWES, Cambridge 

risi Pressure: A. Mallock. : ‘ ; : 

dusty Pc oF ELECTRICAL ENGINEERS, 8.—On some Effects of Alter- | Section I. of this Catalogue consists of Books printed at Cambridge from 
nating Current Flowin Conductors having Capacity and Self-Induction: the beginning of printing there in 1521 to 1700; Section II. of Books 

tinster Dr. J. A. Fleming.—A Few Calculations on Electrical Shocks from Con- connected with Cambridge or Cambridgeshire in other ways. Many 
tact with High-Pressure Conductors : Major P. Cardew. R.E. years have been devoted to bringing this Collection together, and as it is 

s RovaL INSTITUTION, at 3.—Recent Spectroscopic Investigations: Prof. desirable to keep it intact, it is offered till MAY 1 for the sum of £250, 

3 Dewar, F.R.S. 

the FRIDAY, Apri 24. 

of the InsTITUTION OF CiIvit ENGINEERS, at 7.30.—A New Type of Water- & 

n 8vo Motor: A. Sealy-Allin.—Hydraulic Power as Applied to Pressing- " IMITED 

Machinery: H. Evington. “ + ) 
also to RovaL INSTITUTION, at 9.—Euphuism—Past and Present: Rev. Canon MAKERS OF 
ins Ainger. 


vith Roya. INSTITUTION, pega soak ai Silvanus P. Thompson. CHEMICAL, PHILOSOPHICAL, AND 


2 


we TUESDAY, Aprit 28. PHOTOGRAPHIC APPARATUS, 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—A Message Stick from Jardine 








orm.” River, and Notes on Queensland Natives : Prof. A. C. Haddon.—Super- 22 GARRICK STREET, COVENT GARDEN, 
stitions, Burial, and other Customs of the Natives of Borneo, from the 
Papers of the late Brooke Low: Edited by H. Ling Roth. 5 LONDON. 
or, InsTITUTION oF Crvit ENGINEERS, at 8.—The Cost of the Generation i‘ | 
Phyla, Distribution of Electrical Energy: R. E. B Crompton. (Discussion. CHEMICAL os i . 
Thind PHOTOGRAPHIC SOCIETY, at 8.—Animal Photography. {Discussion.) | tions and eae ae a See description for Analytical Opera 
y Col- Rovat InsTITUTION, at 3.—Bacteria: their Nature and Functions (the | APPARATUS, DIAGRAMS, and MODELS for Lectures on Mecha- 
th, 4s. Tyndall Lectures): Dr. Edward E. Klein, F.R.S. | aics, Hydrostatics, Acoustics, Light, Heat, Electricity, and other Branches 
-_ THURSDAY, Apri 30. of Physical Science. 
By S. Reva Society, at 4.30. os SEND FOR CATALOGUES, FREE ON APPLICATION. 
, with INSTITUTION OF CiviL ENGINEERS, at 11, 2.30, and 4.30.—Students’ Visits 


to the Printing Establishment of Messrs. W. Clowes and Sons, Duke 
Street, Stamford Street, S.E. 


WILLIAM BANKS, 












after Rovat InsTITUTION, at 3.—Recent Spectroscopic Investigations :: Prof. 
Dewar, F.R.S. 
S (a FRIDAY, May t. OPTICIAN, 
By J. Grovocists’ AssoctaTion, a8. . igi atk Astronomical Telescopes, Equatorial Mountings, 
iF OVAL INSTITUTION, at 5.—Annua eeting.———-At 9.—Nawks an ; Iwi Sat 
cE. eer s Gane teed meee Collimators, Driving Clocks, and all Requisites. 
SATURDAY, May 2. SCIENCE DEPOT: 
on we Rovat INSTITUTION, at 3.—The Dynamo: Prof. Silvanus P. Thompson. 32 CORPORATION STREET, BOLTON. 
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PERKEN, SON, & RAYMENT, 222222: °==== 
5 a . Discount for the Trade London, EC. 


and Profession. 
MANUFACTURE PHOTOGRAPHIC APPARATUS 


Of every description. 
. “OPTIMUS” MAGAZINE CAMERA “OPTIMUS ” “OPTIMUS” 











Pictures 4} by 3} inches. SCOUT. SCORER. a 
on, Medium Size. Small Size. F 
Intro- Carries Twelve The most Clear Definition. (Clear Definition. § 
[ndis- Dry Plates, Bray sere Good Field. Large Pield, , 
on ‘ Magnifying 64 Magnifying 25 

. N | 
seal % Dark Stides. r Price, with times. times. E 
d."— Plates ch ' Euryscope } 

7 imnen —_ and 70s. | 30s. 

ot of Button. Pa For Definition and Magnifying Power we invite intending Purchasers to test our 





Field Glasses against any in the World. 
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MESSRS. MACMILLAN & CO.’S 
SCIENCE CLASS BOOKS. 


FcAP. 8vo. 


LESSONS IN ELEMENTARY PHYSICS. By Prof. ELEMENTS OF CHEMISTRY. By Prof. Ira 
BALFOUR STEWART, F.R.S. New Edition. 4s. 6¢. (Questions | REMSEN. 2s. 6d. 
on, 2 ) a ~ 


| EXPERIMENTAL PROOFS OF CHEMICAL 
THEORY FOR BEGINNERS. By WILLIAM 
RAMSAY, Ph.D. 2s. 6d. 


EXAMPLES IN PHYSICS. By Prof. D. E. JONES, 
B.Sc. 3s. 6a. 


QUESTIONS AND EXAMPLES ON EXPERI- 
MENTAL PHYSICS : ‘Sound, Light, Heat, Electricity, and Mag- NUMERICAL TABLES AND CONSTANTS IN 
netiom. By B. LOEWY,F.RAS. 20. ELEMENTARY SCIENCE. By SYDNEY LUPTON, 
M.A. 2s. 6d. 
A GRADUATED COURSE OF NATURAL 
SCIENCE FOR ELEMENTARY AND TECHNICAL SCHOOLS 
AND COLLEGES. Part I. First Year’s Course, By the Same. | PHYSICAL GEOGRAPHY, ELEMENTARY LES- 
Globe 8vo. 2s. | SONS IN. By ARCHIBALD GEIKIE, F.R.S. 4s. 64. 
Questions on, Is, 6d.) 
SOUND, ELEMENTARY LESSONS ON. By Dr. 
cos, see | ELEMENTARY LESSONS IN PHYSIOLOGY. By 
T. H. HUXLEY, F.R.S. 4s. 6d. sstions s. 6d. 
ELECTRIC LIGHT ARITHMETIC. By R. E. Day, | a ae ae ee ee ea 
M.A. 2s. 
LESSONS IN ELEMENTARY ANATOMY. By 
A COLLECTION OF EXAMPLES ON HEAT AND | ST. G. MIVART, F.R.S. 6s. 6d. 
ELECTRICITY. By H. H. TURNER. 2s. 6d. | 
Ee. ne Cree Tee ee | LESSONS IN ELEMENTARY BOTANY. By Prof. 
AN ELEMENTARY TREATISE ON STEAM. By D. OLIVER, F.RS. 4s. 64. 
Prof. J. PERRY, C.E. 4s. 6d. 





ELECTRICITY AND MAGNETISM. By Prof. | we deat oe ee ee ae 
SILVANUS THOMPSON. 4s. 6d. pcos : ees 


POPULAR ASTRONOMY. By Sir G. B. Arry, K.C.B., | LESSONS IN LOGIC, INDUCTIVE AND DEDUC- 
late Astronomer-Royal. 4s. 6d. TIVE. By W. S. JEV¢ INS, LL.D. 3s. 6d. 
ELEMENTARY LESSONS ON ASTRONOMY. By | po_iTICAL ECONOMY FOR BEGINNERS. By f 
J og “. KYER, F.R.S. New Edition. 5s. 6¢. (Questions Mrs. FAWCETT. With Questions. 2s. 6d. 
THE ECONOMICS OF INDUSTRY. By Prof. A. 


MARSHALL and M. P. MARSHALL. 2s. 6d. 


LESSONS IN ELEMENTARY CHEMISTRY. By 
Sir H. ROSCOE, F.R.S. 4s. 6¢.—PROBLEMS ADAPTED To THE SAME 
by Prof. THORPE. With Key. 2s. 

aan ta ee , sa — ELEMENTARY LESSONS IN THE SCIENCE OF 

OWENS COLLEGE JUNIOR COURSE OF PRAC- | “7. cricULTURAL PRACTICE. By Prof. H. TANNER. 
TICAL CHEMISTRY. By F. JONES. With Preface by Sir H. igo ; 

ROSCOE, F.R.S. 2s. 6d. 35. 6d, A 

QUESTIONS ON CHEMISTRY. A Series of Prob- | CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE: 
lems and Exercises in Inorganic and Organic Chemistry. By F. F.R.S. 3s. 6d. ; sewed, 35. 

JONES. 3s. 

SHORT GEOGRAPHY OF THE BRITISH IS- 
LANDS. By J. R. GREEN and ALICE S, GREEN. 
With Maps. 3s. 6d. 


OWENS COLLEGE COURSE OF PRACTICAL 
ORGANIC CHEMISTRY. By JULIUS B. COHEN, Ph.D. With 
Preface by Sir H. ROSCOE and Prof. SCHORLEMMER. 2s. 6d. 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


ENGLISH TRANSLATION OF MEYER’S HISTORY OF CHEMISTRY. 
Just Published, 8vo, Cloth, 145, net. 


A HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES 
TO THE PRESENT DAY. 


BEING ALSO AN INTRODUCTION TO THE STUDY OF THE SCIENCE. 


By ERNST VON MEYER, Ph.D., 


Professor of Chemistry in the University of Leipzig. 


Translated, with the Author's sanction, by GEORGE McGOWAN, Ph.D., Demonstrator in Chemistry, University College of 
North Wales, Bangor. 


NEW AND THOROUGHLY REVISED EDITION. 
Just Published, 8vo, Cloth, 18s. 


ACOMPLETE TREATISE ON INORGANICAND ORGANIC CHEMISTRY 
By Sir HENRY E. ROSCOE, F.R.S., and Prof, C. SCHORLEMMER, F.R.S. 8vo. 


Vout. III.—THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, or ORGANIC 
CHEMISTRY. Six Parts. Part III. New and thoroughly Revised Edition. 

*,* In consequence of the rapid progress of the chemistry of the aromatic compounds during the last five years, the authors have found it necessary 
to prepare an entirely new edition of this part, including all the more important work published up to the date of going to press... . They would draw 
special attention to the renewed discussion of the constitution of Benzene, and the researches of Nietzki and his co-workers on the higher substitution 
products of Benzene.—Extract from the PREFACE. 

PROF. OSTWALD’S NEW WORK ON PHYSICAL AND THEORETICAL CHEMISTRY. 
emy 8vo, Ios. net. 


D 
OUTLINES OF GENERAL CHEMISTRY. By WritHetm Ostwa tp, Professor 


of Chemistry in the University of Leipzig. Translated,. with the Author’s sanction, by JAMES WALKER, D.Sc., 
Ph.D., Assistant in the Chemical Department, University of Edinburgh. 

*,* This book is designed to meet the requirements of the student who, while not intending to devote himself to the detailed study of General 
Chemistry, still wishes to follow intelligibly the progress recently made in this important branch of science. The book has already established itself in 
Germany as the standard text-book on the subject. 

Z/MES :—‘‘ One of the most important features of this treatise is the prominence it gives to the exposition of what the author 
calls the epoch-making theories of solution and electrolytic dissociation, due respectively to Van’t Hoff and Arrhenius.” 

ACADEMY :—* All these subjects are handled with masterly clearness. The book, moreover, is written in an interesting 
a, and we are sure that it will prove an attractive and valuable addition to the library of all students and teachers of 
chemistry.’ 





NEW VOLUME OF MACMILLAN’S MANUALS FOR STUDENTS. 
Just Ready. Crown 8vo, Cloth, 6s. 


OUTLINES OF PSYCHOLOGY. By Haratp Hodrrpine, Professor at the 
University of Copenhagen. ‘Translated by M. E. Lownpgs, 
*," This book is regarded by competent authorities as one of the best psychological text-books in existence, and it has for some time past been 
recommended on the list of books tobe read for the Moral Science Tripos at Cambridge. The translator has been permitted to refer in some points of 
difficulty to Prof. Croom Robertson and Dr. James Ward. 


SCOTSMAN :—* It is as clear and as comprehensive a text-book of modern scientific psychology as will be found in any 
language. . . . It is an excellent text-book, and this translation, skilfully and satisfactorily made, will enrich substantially the 
literature on the subject available to English students.” 


BY PROF. W. JAMES. 
Two Vols., 8vo, 25s. net. 


THE PRINCIPLES OF PSYCHOLOGY. By Wiuu1am James, Protessor of 


Psychology in Harvard University. 


7IMES :—* An important and in some respects a novel contribution to the literature of philosophical speculation.” 
.,. MANCHESTER GUARDIAN :—‘‘A considerable work, with which every philosopher and student of mental science 
will have to reckon, and which, notwithstanding its bulk, will find many readers outside the ranks of specialists.” 


Books III. and IV. separately, Globe 8vo, Cloth, 2s. 
A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs. 


together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. 


Book I., 1s.; Books I. and II., 15. 6¢.; Books I.-IV. 3s.; Books III.-VI., 3s. ; Books V., VI., and XI., 2s. 6¢. 
Books I.-VI. and XI., 45. 6¢.; Book XI., ts. 


Books I. and II. separately. Just Published, 18mo, Cloth, 1s. 


TODHUNTER.—THE ELEMENTS OF EUCLID. BOOKS I. and II. By 


I. TODHUNTER, F.R.S. 18mo. 


A NEW ELEMENTARY TRIGONOMETRY. 
Just Published’ Globe 8vo, Cloth, 2s. 6d. 


THE TRIGONOMETRY OF ONE ANGLE. By the Rev. J. B. Lock, M.A., 


Author of “* Arithmetic for Schools,” ‘* Trigonometry,” ‘‘ Elementary Statics,” ‘‘ Dynamics for Beginners,” &c. 


MACMILLAN AND CO., LONDON. 
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Neuer Verlag von Gustav Fischer in Jena. 
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THE NEW PATENT WATKIN ANEROID BAROMETER. 


Amongst many unsolicited Testimonials the 
following has been received by the maker:— 
























Prices FROM 

£5 to £7. 
Be MADE EDINBURGH, May 3r1, 1889. 

ATCH SIZE. 7 

DEAR S1r,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new “ Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about 74,5 of an inch. 
During my stay at the Ob- 
aay the Aneroid was 
frequently tested by taking 
it down 2000 feet and then 
comparing it with the stan- 
dard on my return. The 
results obtained speak vol- 
umes for the high-class 
workmanship and great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) R. C. Mossman, 
— F.R.M.S., Observer. 
Scott. Met. Soc. 


To be obtained of all Opticians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 





THE FIRST PAIR*OF SPECTACLES. 





The advice of a very skilful Oculist or Optician should be 
taken when the first pair of spectacles are required, as unless the 
spectacles adopted in the first instance are exactly suited to the 
eyes mischief is soon done which cannot afterwards be remedied. 
BROWNING’S SYSTEM of SUITING the SIGHT has 
proved successful where many Surgeon-Oculists have failed. 


MR. JOHN BROWNING, 
OPHTHALMIC OPTICIAN, and Author of “ Our 
Eyes” (now in its 11th Edition), 
may be consulted personally, free of charge, at 
63 STRAND, LONDON, W.C., 


Respecting Spectacles for all forms of defective vision, between 
the hours of Ten and Four Daily, excepting on Saturdays, when 
his hours will be from Ten to Twelve. 
An appointment in writing is desirable in the case of those 
coming from a distance. 





“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal. 


BECK’S 


£2 Qs. to £5 5s. 



















made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 

POCO CSSOSSSOS OSS SSeS ; 


R. & J. BECK, 68 Cornhill, Londor', E.C. 




















NEGRETTI & ZAMBRA’S 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 





Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. ' 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. : 
Negretti & Zambra’s Illustrated Catalogue, 1200 Engravings, Price 5s. ( d. 
Telephone No. 5583. Telegraphic Address: ‘* Negretti, London. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. | 


CENTRAL INSTITUTION. 


PHOTOGRAPHY. 


A Course of Six Lectures on PHOT. )GRAPHY, treated Practically and 
Scientifically, will be given on WEI)YNESDAY EVEN rte at 7-30, com- 
mencing MAY 6, by Mr. H. CHAPMAN JONES, F.I.C., F.C.s. 

Fee for the Course, Five Shillings. 

Applications for Admission or for a Syllabus of the Lectur-s to be 
addressed to the Dean, Central Institution, Exhibition Road, S.W. 


JOHN WATNEY, Honorary Secretary. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The Classes re-ccommence on MAY 1. and are so arranged as to afford 
a convenient opportunity for Students to begin their Medical Course. 
Full information may be obtained from the Office of the College, Gower 


Street, W.C. 
JOHN WILLIAMS. M.D., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


KING'S COLLEGE, LONDON. 
PRACTICAL WORK IN PHYSICS. 

A Special Course of Practical Work in LIGHT AND SPFCTRUM 
ANALYSIS will be given in the Wheatstone Laboratory cn WEDNESDAY 
EVENINGS, from 7 to 9 p.m. 

For Particulars, apply to 

J. W. CUNNINGHAM, 


THE AGRICULTURAL COLLEGE, 
ASPATRIA. ----- 
Principac—DR. H. J. WEBB, B.Sc. 


Thorough practical and scientific Training in Agriculture. Preparation 
for the Colonies. Students gained the First, Third, and Fourth Scholar- 
ships of the Royal Agricultural Society, 1888; First in Agriculture Junior 
Scholarships, 1889 ; First in Agriculture Senior Scholarships. 1890. 


TO BE SOLD, 


The Property of the late Mr. Henry Pratt, F.R.A.S., 
An 8}-Inch Equatorial Reflecting Telescope, 


with Clockwork; the Mirror, a fine Specimen of Witu’s Workman- 
ship. Also a Spectroscope, and a number of Astronomical Works. 
Address, Mrs. Pratt, 18 Preston Street, Brighton. 


Secretary. 








New Ready, pp. 1¢3, Price One Shilling Post free. 


A CATALOGUE OF BOOKS, Printed at 


or Relating to the University, Town, or County of Cambridg 
Biographical and Bibliographical Notes. 


e, with 


Part A, to 1700. 
On Sale by MACMILLAN & BOWES, Cambridge 


Section I. of this Catalogue consists of Books printed at Cambridge from 
the beginning of printing there in 1521 to 1700; Sectin II. of Bo ks 
connected with Cambridge or ( ‘ambridgeshire in other ways. Many | 
years have been devuted to t ringing this Collecti »n together, and as it is 
desirable to keep it intact. it is offered'till MAY 1 for the sum of £250 


~ CONCHOLOGY. | 


New and Interesting Shells from New Guinea, 
Borneo, Philippine Islands, &c. 
COLLECTIONS PURCHASED. 
All kinds of Glass-Topped Boxes, &c., at Moderate Prices. | 
HUGH FULTON, Dealer in Recent Shells, 


89 FULHAM Roap, Lonpon, S.W. 


aL STANLEY [om 


LOL OL LPL ee 











Mathematical Instrument Manufacturer to) H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, 





Drawing, and Surveying Instruments 
every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | 
Excellence of Construciion of Mathematical Instruments, and the only | 


Gop Mepat in the International Inventions Exhibition 1885 for Mathe. 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:~GREAT TURNSTILE, HCLBORN, LONDON, W.C. 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 


THOMAS BOLTON, 62 BALSALL HEATH Roap, 
BIRMINGHAM, 


Who last week sent to his subscribers Melicerta ringens, with sketch and 
desciiption. Other objects available now are Volvox globator, Pandorina 
m rum, Stephanoceros Eichhornii, Brachionus rubens, Cristatella mucedo ; 
also Amoeba, Vorticella, Hydra, Crayfi-h, Dogfish, Amphioxus, and other 
Specimens for Riological Laboratory work. 

Weekly Announcements will be made in this place of organisms T, R 
is supplying 


Specimen Tube, One Shilling, Post Free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for ros. 6d. 


Portfolio of Drawings, Kleven Parts, 1s. each. 














NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Oxford and London University 
Extension Lecturers, &c. 


Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 

and other r Slides, Fe Four Stamps, 


N EWTON ¢ & Cco., 


Opticians to the Queen and 
the Government, 


3 FLEET STREET, LONDON. 


GRIFFIN & SONS, Lio. 


PHOTOGRAPHIC DEPARTMENT. 


Now Reapy, 
Complete Illustrated Catalogue of 
CAMERAS, LENSES, MATERIALS, 
DRY PLATES, CHEMICALS, &c. 


Post Free, upon Application. 


Well-fitted Dark Room for Use of Amateurs. 





Free Instruction to Beginners. 


“ 99 GARRICK STREET, COVENT GARDEN, LONDON, W.C. 


~ KING, MENDHAM, 400. 


Electrical Engineers 
AND 
Manufacturing Electricians. 
Sreciauities.—K.M.B. Pocket Galvanometer, 
12s. od., post free. Testing Instruments for 
Science Teachers, Wimshuist Machi es of highest 
efficiency, School Apparatus for Static and Voltaic 
Experimental Purposes, latteries and Electrical 
Fittings of every description. 


Western Electrical Works, Bristol. 


ILLUSTRATED CATALOGUE, Post FREE, 444. 
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Sale by Auction. 
MONDAY NEXT. 
VALUABLE COLLECTIONS OF BIKDS’ EGGS, SKINS, &C. 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden. on MONDAY 
NEXT, MAY 4, at half-past 12 precisely, valuable Birds’ Eggs, inc'ud- 
ing, amongst other varieties, Two-barred trossbill, Swallow-tailed Kite, 
authenticated Smews, &c., being duplicates from the well-known Col- 
lection of Leopotp Frecp, Esq., F.L.S. ; to which is added the Collec- 
tion of British and Foreiga Eggs formed by W. Epxins. Esq.; the 
extensive Collection of British B.rds’ Eggs, Nests, Skins, and Stuffed 
3irds formed by F.S Murcue ct, Esq. ; aso, a British-killed Specimen 
of the Alpine Swift. an Egg of the extremely rare Epyornis from 
Madagascar, a fine skin of the Pluvianellus sociabilis, &c. 

On View Saturday prior, 1o till 4, and Morning of Sale, and Catalogues 

had. 





AprIL 30, 1891 | 


A New Collection of Specimens prepared especially for the Science and 
Art Department, containing examples of the various ROCKS, MINERALS, 
and ORGANIC SUBSTANCES from which soils are produced; also 
altered Substances employed as Fertilizers; also the various Minerals that 
produce the Colouring of Soils, &c. e 

SIXTY SPECIMENS IN STRONG CABINET 


with Handles, and with Wooden Partition, so as t> avoid Packing, 
Price £3 10s. 
Specimens about 3 x 2 inches. 
PREPARED BY 
JAMES R. GREGORY, 
GEOLOGIST AND MINERALOGIST, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


MICRO-PETROLOGY. 


Rock Sections for the Microscope, of special value and interest :—Por- 
phyritic Basalt, Lion’s Haunch, Edinburgh; Dle:ite with Porphyritic 
Augite, Crawford John, Lanarkshire; Perlitic Pitchstone, Saxony ; Pikrite, 
Inchcolm, Firth of Forth; Thulite, Norway; Siliceous Volite, Penasyl- 
vania ; a Siliceous Rock with a perfect oolitic structure. 





1s. 6d. each; extra large Sections, 1s. 9¢. and 2s. 
Collections of Minerals and Rocks for Prospectors and Students. 
CatraLoGuges Post FREE. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F.H. BUTLER, M.A. Oxon., Assoc.R.S.Mines 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Always in stock: —Micro-slips (crown and patent plate glass} and Micro- 
covers of all required sizes; Slide-boxes; Labzls; Glass-topped Boxes ; 
Card Trays; Hammers; Chisels; Collecting Bags and Hammer Straps ; 
Cabinets; Blowpipe Apparatus; and low-priced Specimens of Rocks, 
Minerals, Fossils, Shells, and Birds’ Eggs for selection. Collections to 
order. ‘The new 12s. 6d. andi 25s. Collections for agricultural students, 
farmers, land prospectors, and others, as supplied to the RovaL AGRrICcUL- 
TURAL COLLEGE, CIRENCESTER, comprise carefully chosen series of typical 
rocks, rock-constituents, and minérals of economic importance. Recently 
received :—Ores of Iron. Nickel, and Cobalt, from Norway and Australia, 
and small specimens of Queensland Opal and cut New Zzalani Jade. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 

ESTABLISHED 1840. Late 277 STRAND. 

Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 

SECOND-HAND CABINETS. 

‘ Mr. HENSON has for Sale two well-made Mahogany Cabinets of 26 
drawers each, inside measurement of drawers 19} X 19 X 3, similar in design 
to the late Dr. Percy's. 











LESSONS GIVEN. 
On the 1st of every Month. 
JOURNAL OF BOTANY, 
‘ BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTenTs:—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, ras. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomes a pleasure when this Ink is used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


Flcws easily from the Pen. 


Blotting-paper may be applied at the 
moment of writing. 


{t writes almost instantly full black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 





Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Eowarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
Excellent Copies of the actual, natural Handwriting, also 
of amet Music, even of elaborate Sketches, Pro- 
a 


ammes, Plans (up to Double-Elephant size), Shorthand, and 
ype-Writing, are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars 
resemble written letters. Used at the House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


FRY’S 


Pure Concentrated 


COCOA 











Paris Exhibition, 
1889: 
Gold Medal 
awarded to 


| JJ. S. Fry & Sons, 








| 
| 
| 





AN 
INFALLIBLE 


HOLLOWAY'S OINTMENT Baez secs 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases itis unequalled 


WILLIAM BANKS, 
OPTICIAN, 


Astronomical Telescopes, Equatorial Mountings, 
Collimators, Driving Clocks, and all Requisites 
SCIENCE DEPOT: 

32 CORPORATION STREET, BOLTON. 


SUBSCRIPTIONS TO “NATURE.” 
s. @. 
.... ee eee eee eee 
ee ae ee ee a |e 
CR Aw ctscagviscexcnhens BQ 

To the United States, the Continent, &c. : 
We cee wack ibdt ea enc en SS 
a , SRC TTT TS. lf.. 
SEE Sane cadence BS 

To India, China, and Japan :— 

Met eee eb see eran ses s Be 
_. ..., EERE ELE ESE eee. Co. 
Quarterly a ae 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per ar re 
s 

















» & 
One Eighth Pege, or Quarter Column ~-. O88 © 
Quarter Page, or Halfa Column ..... 115 © 
Half a Page, or a Column : ee A 
Whole Paye ee ie = & es 





Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEpFoRD STREET, SfrRAND, W.C. 
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SWAN SONNENSCHEIN & CO. 
INTRODUCTORY SCIENCE TEXT-BOOKS. 
(1.) PETROLOGY. By F. H. Harcu, Ph.D., 


F.G.S. With 43 Illustrations. Price 3s. 64. Second Edition. 
** A model of what a student’s text-book should be ; it is clear, concise, and 
yet full."—Literary World. 


(2.) BOTANY. By Epwarp AvE.ine, D.Sc., 
Fellow of University College, London, With 271 Illustrations. 4s. 6d. 
[This day. 


VICISSITUDES OF BUSH LIFE IN 
AUSTRALIA AND NEW ZEALAND. By DUGALD FER- 
GUSON (an old Colonist). 8vo, ros. 6¢. 

“*Adventmes abound. A capital book for anybody not too old to learn is 
this medley of farming and fighting. courtship and self-help. 
thought and enjoyment of life run all through it.’’—A n#i-/acobin. 

‘ A bright, clever, and exceedingly rez adable book ee Newcastle Chronicle. 

“Mr. Ferguson is an old colonist, who knows the world as well as a Lon- 
don West-Ender knows Hyde Park.’”’—Zcho. 


SECOND EDITION, EXTENDED TO ABOUT 50,000 BOOKS. 


4to, Cloth Extra, 1100 pp., 31s. 6d. net, with Exhaustive Authors and 
Subjects Indexes. 


THE BEST BOOKS: a Reader’s Guide to 


the Choice of the Best Available Books in all Departments down to 
1890. with the Dates of the First and Last Editions, and the Price, Size, 
and Publisher’s Name of each Book. Accompanied by numerous Cha- 
racterizations, "ae Notes, &. By WILLIAM SWAN 
SONNENSCHEIN 

Extrac itin afew Reviews of the First Edition. 

‘*The most accurate, scientific, and useful contribution that has ever been 
made to English bibliography ; ; exactly what was wanted—a full, thorough, 
and accurate list of the best works on every subject ; a permanent addition 
to English literature.” —British Weekly. 

“It would be difficult to exaggerate the usefulness of this work.”— 
Spec tator. 

“* An excelient work, executed in a competent manner.” —A theneum. 

“ How conscientiously it is carried out, and what a mass of concurrent in- 
formation is provided, can only be ascertained by a reference to the volume. 
which is a marvel of patient industry and of exactness.”"— Notes and Queries. 

SWAN SONNENSCHEIN & CO., Paternoster Square, E.C. 


OSTEOLOGICAL SPECIMENS, 


MODELS, &c.—MOORE BROS., 49 Hardman Street, Sdenpesl, 
Price List. Three Stamps. 





CHARLES GRIFFIN & GO.’S NEW LIST. 


Eicutu Annuat Issug. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR 
BOOK for 1891). Compiled from Official Sources, and comprising 
besides other Official Information, Lists of the PAPERS read dunng 
.¢ 189° before every Society of importance in the United Kingdom. 

a *‘ AN INVALUABLE index to the literature of British science.” — Westminster 

eview. 


NEW BOOK BY PROF. ROBERTS-AUSTEN, C.B., F.R.S, 





Study of). By Prof. ROBERTS-AUSTEN, C.B., 


Healthiness of | 


METALLURGY (An Introduction to the 
F.R.S., of the 
Royal Mint and the Royal School of Mines. In Large Crown 8vo 
with numerous IIlustrations and Tables, Cloth, 7s. 6d. 
** Will be INVALUABLE, not only to the student of Metallurgy, but also to 
those whose knowledge of the art is far advanced.” —Chemical News. 


PRACTICAL GEOLOGY (Aids in); with 
a Section on Paleontology. ByG. A. J. COLE, F.G.S., Paboe of 
Geology, Royal College of Science, Dublin. In La irge Crown 8vo, with 
numervus Illustrations, Cloth, ros. 6d. 

**A more useful work for the geologist has not appeared in handy form 
scott. Geo. Magazine. 


A ZOOLOGICAL POCKET-BOOK ; 
Synopsis of Animal Classification. Comprising Definitions of the Phyla. 
Classes, and Orders. By Prof. EMILSELENKA. From the Third 
German Edition. By Prof. AINSWORTH DAVIS, University Col- 
lege, Aberystwyth. Interleaved for the Use of Students. Limp Cloth, 4s 


THE DESIGN OF STRUCTURES: a 
Practical Treatise on the Building of Bridges, Roofs, &c. By S 
ANGLIN, M.E., Royal University of Ireland, C.E. In 8vo, with 
numerous Illustrations and Tables, 16s. 

‘*This work can be confidently recommended to engineers, for after 
careful perusal we have nothing but praise for the work.’”-—NaTuRE. 


ELECTRICAL RULES AND TABLES (a 
Pocket-Book of) for the Use of Electricians and Engineers. By J. 
MUNRO, C.E., and Prof. A. JAMIESON, F.R.S.E, M.Inst.C.E., 
M.1.E.E. Seventh Edition, Pocket Size, Leather, 8s. 6d. The Seventh 
Edition has been Revised and Enlarged to 680 Pages. 

= Wonderfully perfect. . Worthy of the highest commendation we 
can give it.” —£vectrician. 


CHARLES GRIFFIN & CO., Exeter Street, Strand. 


or, 


London: 





SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 





THE ROMANCE OF SCIENCE. 


COAL, AND WHAT WE GET FROM IT. | 


(New Volume.) Expanded from the Notes of a Lecture delivered in 
the Theatre of the London Institution, January 20, 1890. By Prof. 
RAPHAEL MELDOLA, F.R.S., F.LC. With several Illustrations. 
Post 8vo, Cloth Boards, 2s. 6d. 

COLOUR, MEASUREMENT, AND MIX- 
TURE. By Captain ABNEY, F.R.S. With numerous Illustrations. 
Post 8vo, Cloth Boards, 2s. 6d. [/n preparation. 

THE MAKING OF FLOWERS. By the 
Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. Post 8vo, 
Cloth Boards, 2s. 6d. [/n preparation. 

THE BIRTH AND GROWTH OF 
WORLDS. A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, 
Cloth Boards, 1s. 

SOAP BUBBLES, AND THE FORCES 
WHICH MOULD THEM. 
livered at the London . Institution, in December 1889 and January 1890, 
before a Juvenile Audience. By C. V. BOYS, A.R.S.M., F.R.S. 
With numerous Diagrams. Post 8vo, Cloth Boards, 2s. ¢d. 


SPINNING TOPS. The Operatives’ Lec- 
ture of the British Association Meeting at Leeds, September 1890. By 
Prof. J. PERRY, »» D.Se, F.R.S. With numerous Diagrams. 
Post 8vo, Cloth Boards, 2s. 6d. 

DISEASES OF PLANTS. By Prof. 
MARSHALL WARD. With numerous Illustrations. Post 8vo, Cloth 
Boards, 2s. 6d. 

TIME AND TIDE: A ROMANCE OF 
THE MOON. By Sir ROBERT S. BALL, LL.D., F.R.S., Royal 
Astronomer of Ireland. Illustrated. Post 8vo, Cloth Boards, 2s. 6d. 

THE STORY OF A TINDER-BOX. By | 
CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With numerous 
Illustrations. Post 8vo, Cloth Boards, 2s. 





NORTHUMBERLAND AVENUE 
Brighton : 


London: 


135 


Being a Course of Three Lectures de- | 


|| NEW SERIES of PHOTO-RELIEVO MAPS 


(Patented). 


Presenting each Region as if in actual relief, and thus affording an 
accurate Picture of the Configuration of the Earth’s Surface. 


ENGLAND AND WALES. Size 56in. by 


46 in. Mounted on Canvas, Roller, and Varnished, Price ras. ; 
Coloured, 13s. 


SOUTH LONDON. Size 19 in. by 14 in. 
Stretching from London Bridge to Caterham, and Greenwich to Hampton 
Court. 

The importance of teaching Geography by beginning in a small centre has 
been strongly insisted upon by experts. This Map will be useful, therefore, 
to all the schools in the district embraced, as well as to others. 


No. 2. PHYSICAL CONFIGURATION, Railways, Roads, and Chief 

Places. 6d. 

SCOTLAND. Size 1g in. by 14 in. No.1, 
Names of Places and Rivers to be filled in by Scholars, 6d. No. 2, 
with Rivers and Names of Places, 9¢. No. 3, with Names of Places 
and with County Divisions in Colours, ts. 


| ENGLAND AND WALES, 


AND ASIA, same size and price. 


EUROPE 


BOTANICAL WALL DIAGRAMS. Size 


31h i in. by 24in. Printed in Colours, edges lined with canvas, with 
Two Binders for hanging up. ‘These Prints are particularly suited fur 
class teaching. An accurate life-size representation of one single plant 
is given, as a rule, in each, accompanied by greatly enlarged reproc juc 
tions of the various characteristic parts of each subject, viz.: Leaf, 
Blossom, Parts of the Blossom, Husk and Seed. The following are now 
ready :— 

| MarsH MarRIGOLp. 

1 MarTaGon Lity anv SNowprop. 

MEZEREON. 
; Canvas and Varnished, 1s. 6d. ; 


43 QUEEN VICTORIA S17 


Oak. 

PorTaTo. 

Scotcn Fir. 

Canvas, Varnished and Roller, 2s 


, E.c. 


Each 1s. ; 


, CHARING CROSS, W.C. ; 
NORTH STREET. 











sT, 


=D 
bAR 
sing 
uring 


nster 


the 
f the 
8vo 


Iso to 


ith 
or of 
with 


renth 


n we 


ize 
with 
-d for 
plant 
»duc- 
Leaf, 
now 











APRIL 30, 8891} 


NATURE ccv 





DIARY OF SOCIETIES. 
LONDON, 


THURSDAY, Aprit 30, 

RovaL Society, at 4.30.—Cloud Photography conducted under the 
Meteorolozical Council at the Kew Observatory : General Strachey, 
F.R.S., and G G. M. Whipple.—The Passive State of Iron and Steel; 
Part lil. : T. Andrews, F.R.S.—On the emonstration of the Presence 
of Iron in Chromesia by Micro-chemical Methods; Dr. A. B. Macallum. 

INSTITUTION OF CIVIL ENGINEERS, at 11, 2.30, and 4.30.—Students’ Visits 
to the Printing Establishment of Messrs. W. Clowes and Sons, Duke 
Street, Stamford Street, S.E. 

RovaL InsTITUTION, at 3.—Recent Spectroscopic Investigations: Prof. 


Dewar, F.R.S 
FRIDAY, May. 
Gro.ocists’ Association, at 8.—On the Restoration of Extinct Animals, 
(With Oxy-hydrogen Lantern Illustrations): A. Smith Woodward. 
RovaL InsTITUTION, at 5.—Annual Meeting.——~At 9.—Hawks and 
Hawking : James Edmund Harting. 


SATURDAY, May 2. 
Rovat INSTITUTION, at 3.—The Dynamo: Prof. Silvanus P. Thompson. 
MONDAY, May 4. 


Society or Arts, at 8.—The Decorative Treatment of Natural Foliage: 
Hugh Stannus. 

Victoria INSTITUTE, at 8. . 

Rovat INsTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, May 5. 


ZooLocicaL Society, at 8.30.—Remarks on the Fauna of British Central 
Africa: Mr. Sclater.—Descriptions of New Land-Shells from the Indian 
Region: Colonel Beddome.—Description of a New Pigeon of the Genus 
Carpophaga: Hon. L. W. Rothschild. 

SociETY OF "ARTS, at 8.—Armenia : Captain Buchan Telfer, R.N. 

(nstiTuTION oF Crvit ENGINEERS, at 8.—Ballot for Members.—On Rail- 
way Train Lighting : William Langdon.——At 9.—Reception by the Presi- 
dent and Council. 

Rovat INSTITUTION. at 3.—Bacteria: their Nature and Functions (the 
Tyndall Lectures): Dr. Edward E. Klein, F.R.S 


WEDNESDAY, May 6. 


GEOLOGICAL Society, at 8. 
ENTOMOLOGICAL SOCIETY. at 7. or 
SOCIETY OF ARTS, at 8.—The Sources and Applications ot Borax: E. L. 


Fleming. 
THURSDAY, May 7. 

C¥EMICAL Society, at 8.—Ballot for the Election of Fellows.—The Action 
of Alkalies on the Nitro-Compounds of the Paraffin Series : Prof. Dunstan 
and T. S. Dymond.—The Addition of the Elements of Alcohol to the 
Ethereal Salts of Unsaturated Acids: Prof. Purdie and W. Marshall.— 
On some New Addition Compounds of Thiocarbamide affording evidence 
of its Constitution: Prof. Emerson Reynolds.—On the Action of Acetic 
Anhydride on Substituted Thiocarbamides and an Improved Method of 
preparing Aromatic Mustard Oils. 

LINNEAN Society, at 8.—On the Anatomy of the Genera Pteryogotus and 
Slimonid, and their Relationship to the Recent Arachnida, by Malcolm 
Laurie. —Observ. ation on the Diseases of the Cocoa-nut (Cocos nucifera, 
L.); M. Cresse Potter. 

RovaL INSTITUTION, at 3.—Recent Spectroscopic Investigations: Prof. 


Dewar, F.R.S. 
FRIDAY, May 8. 
Rovat ASTRONOMICAL Society, at 8. 
INsTITUTION oF CiviL ENGINEERS, at 7.30.— Malta Dockyard Caisson : 
J. Walter Brown. 
a 7 peace at 9.—Liquids and Gases: Prof. W. Ramsay, 


SATURDAY, May 9 


oom. INSTITUTION, at 3.—The Artificial Ricdeiiteis of Cold: H. Graham 
arris. 





NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames, from 7s. 6d. 


Morning Post :—‘*1Is bad sight on the increase?’ is answered by A. 
Poms w ath much common sense. 
Tomeopathic Review — a you need to see better, yet shrink from 


glasses, read A. Fournet’s Philosophy of Sight.’” 
(15 Stamps, from the Author.) 


| 








Just Published. 
THE PINKS OF CENTRAL EUROPE. 
With Two Plates. Pp. 70, Demy 8vo, 4s. 6d. 
By FREDERIC N. WILLIAMS, F.L.S. 





Also, by the same ashi 


NOTES ON THE PINKS OF WESTERN 
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SPRING ADVICE. 
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‘* Early to bed” and arise with the dawn ; 
Sponge and rub well, either bed-time or morn. 
Ope wide your windows to spring sun and air 
Cleanse out your dwellings with scrupulous care. 
Keep your blood pure, ’twill save numberless ills ; 
And for spring medicine—Take Holloway’s Pills. 


Make a good breakfast—good porridge, brown bread, 
Fish, milk, or eggs, if you’d have your cheeks red. 
Work with a will, but on no account worry ; 

“* Steady and Sure ” gets on better than ‘‘ Flurry.” 
Fretting and worry cause half of our ills ; 

Keep acalm mind, and—Take Holloway’s Pills. 


Shun the rich di-hes that gourmands delight ; 
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Climb when you can over moorlands and hills ; 

If you need medicine—Take Holloway’s Pills. 
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And for spring medicine—Take Holloway’s Pills. 
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By E. Kuen, M.D., F.R.S. Third Edition. Revised. With 120 Illustrations. t2mo. $1.50. 
KLEIN. The Bacteria in Asiatic Cholera. By E. KLemn, M.D., F.R.S. I2mo. $1.2 
PARKER. A Course of Instruction in Zootomy (Vertebrata). By T. JEFFERY PARKER. With seventy-four Illustra- 
tions. I2mo §$2.25. 
PARKER and BETTANY. The Morphology of the Skull. By W. K. PARKER and G, T. BETTANy. 12mo. 
$2.60. 
STEWART and GEE. Lessons in Practical Physics. By BALFour Stewart, M.A., LL.D., F.R.S., and 
W. W. HALDANE GEE, 
Vol. J. GENERAL PHYSICAL PROCESSES. With numerous Illustrations. 1I2mo. $1.50. 
Vol. lI, ELECTRICITY AND MAGNET/ISM, With numerous Illustrations. I2mo. $2.25. 
Vol. (II, OPTICS, HEAT, AND SOUND. In the Pr 
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TAIT. Light. By P. G. Tait, M.A., Sec. R.S.E. With Illustrations. 12mo. 2.00. 
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YOU READ, 


No doubt, a great many periodicals that are entertaining and instructive, but have you ever seen or read a copy of the 


POPULAR SCIENCE NEWS? 


i It has been published in Boston for the past ¢wenty-five years without missing a single monthly issue, and to have continued 
so successfully all these years, it must necessarily have had the support of the reading public, which speaks for itself. 


nam WE WANT TO 


7” Extend the circulation, and ask you to send usa trial subscription, for which we offer a special inducement at this time. 
You will find in a compact form all the new facts in Science, Art and Jnvention, which it is so important should be widely 
ssor of disseminated among all reading people. Each issue is illustrated, and the cost is but one dollar per year. 
WILL YOU HELP US 
By sending your subscription? The names of the editors are a sufficient guarantee of the high character and great 
usefulness of the journal : 
nd the Mr. AUSTIN P. NICHOLS is a graduate in chemistry of Harvard University, and has had several years of 1: cena 
WICK, experience in analytical and technical chemistry. He has been connected with this paper for the past twelve years 
Pror. WILLIAM J. ROLFE, of Cambridge, is well known both as the author of the Cambrid ge Series of Scientific 
wien lext-Books, wo Pi one of the most eminent Sha kespearian scholars in the country. He is also instructor in English 
literature at the New-England Conservatory of lusic. 
H. H. BALLARD, President of the Agassiz Association, also conducts a department entitled, ‘* The Out-Door 
-RS., World,” which students, as well as every one else, will find very interesting, 
In addition to the regular editors, the SCIENCE Nt ws will contain frequent contributions from some of the most eminent 
demon- scientists in the country. No pains or expense will be spared to make the paper of interest to all classes. 
| micro- As a special inducement to subscribe, we will send the journal from date to January, 1893, nineteen months, 


PLC. FOR ONE DOLLAR AND A QUARTER. 
ymplete POPULAR SCIENCE NEWS CO 


With CASH COMMISSIONS PAID TO AGENTS. 5S Somerset St., Boston, Mass. 
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1omena BALFOUR. A Treatise on Comparative Embryology. By F. M. Balfour, M.A., F.R.S., Fellow and Lecturer 
of Trinity College, Cambridge. With Illustrations. Second Edition, reprinted without alteration from the First Edition 

. H In 2 vols., 8vo. Vol. I., $4.5 : Vol. il., $5.25. 

Sdited COTTERILL. Applied Mechanics: An Elementary General Introduction to the Theo f Structures 

antics and Machines. By James H. Cotterill, F.R.S., Associate Member of the Council of Institution of Naval Architects, 

Associate Member of the Institution of Civil Engineers, Professor of Applied Mechanics in the Royal Naval College, 

sama Greenwich. Medium 8vo. $5.00. 
DANIELL. A Text-Book of the Principles of Physics. By Alfred Daniell, M.A., LL.B., D.Sc., F.R.S.E., 
late Lecturer on Physics in the School of Medicine, Edinburgh. With Illustration Second Edition, revised and enlarged. 
sms. Medium 8vo. $3.50. 
** Prof. Daniell’s book u lestiona y the st elementary text- »k for ivanced students that has as yet at are in the Engii ngu , and 
while written especially with the vie idopt in medical ¢ , isa valuabl 0k to any school aim: to |} tt ibject ientific and 
I sophical manner,”— Ze C a 2 (ne. 
DE BARY. Comparative Anatomy of the Vegetative Organs of the Phanerogams and Ferns. 
ustra- By Dr. A. De Bary, Professor in the University of Strassburg rranslated by F. O. Bower, F.L.S., Lecturer in Botany at 
the Normal School of Science, South. Kensington, and A. if. Scott, M.A., Ph.D., F.L.S. With 241 Woodcut nd an 

Index. 8vo. $5.50. 

[2mo. DE BARY. The Morphology and Biology of Fungi, Mycetozoa and Bacteria. By Dr. A. De Bary 

Professor in the University cf Strassburg. The authorized English translation by Henry E. F. Garnsey, M.A., Fellow of 

Magdalen College, Oxford. Revised by Isaac Bayley Balfour, M.A., M.D., F.R.S. With 198 Woodcuts. 8vo. $5.50. 

» and EIMER. Organic Evolution as the Result of the Inheritance of Acquired Characters according 
to the Laws of Organic Growth. By Dr. G. H. Theodor Eimer, Professor of Zoology atid Comparative 

Anatomy in Tiibingen Translated by J. T. Cunningham, M.A., F.R.S.E., late Fellow of University College, Oxford, 

Part I., with 6 Figures in the Text. 8vo. $3.25. 

FOSTER. A Text-Book of Physiology. By M. Foster, M.A., M.D., LL.D., F.R.S., Professor of Physiology in the 

University of Cambridge, and Fellow of Trinity Coilege, Cambridge. With Illustrations. Fifth Edition. Largely Revised. 

Part I. Comprising Book I. Blood—The Tissues of Movement—The Vascular Mechanism. 8vo. $2.60 

Part II. Comprising Book II. The Tissues of Chemical Action, with their respective Mechanisms—Nutrition. 8vo. 
$2. 60. 

Part III, The Central Nervous System. 8vo. $1.90. 

* The present edition is more than largely revise Much of it is re-written, and itis brought quite abreast with the latest wave of progress of physiolo- 
al science. A chief merit of this work is its jud ter r, a strict sifting of fact from fiction, the discouragement of conclusions based on inadequate 
ta, and small liking shown toward tanciful th fas I and the avowal that to many questions, and so f foremost interest and 

ent, no satisfying answers can be yet given.” —New Eng 1 Journal 
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Publications on Electricity and Magnetism. 


CAVENDISH. The Electrical Researches of the Honorable Heary Cavendish, F.R.S. Written 
between 1771 and 1781. Edited from the original manuscripts, by the late J. Clerk Maxwell, F.R.S. 8vo. $5.00. 
CUMMING. An Introduction to the Theory of Electricity. By Linneus Cumming, M.A. With Illustrations. 


I2mo. $2.25. 


“On the whole, the best elementary text-book produced by a member of either university in England.” 
—Prof. Francis H. Smirn, University of Virginia, 


DAY. Electric Light Arithmetic. By R. E. Day, M.A. 18mo. 40 cents. 


GRAY. The Theory and Practice of Absolute Measurements in Electricity and Magnetism. By 
Andrew Gray, M.A., F.R.S.E. Intwo volumes. Vol. I., r2mo. $3.25. 





GRAY. Absolute Measurements in Electricity and Magnetism for Beginners. By Andrew Gray, M.A., 
F.R.S.E. Students’ edition, abridged from the larger work. 16mo, $1.25. 


GUILLEMIN, Electricity and Magnetism. A Popular Treatise. By Amédée Guillemin, author of ‘‘ The 
Forces of Nature,” ‘‘ The Applications of Physical Forces,” etc. Translated and edited, with Additions and Notes, by 
Professor Silvanus P. Thompson, author of ‘‘ Elementary Lessons in Electricity,” etc. With numerous Illustrations. Super 
Royal 8vo. Jn the Press. 


LODGE. Modern Views of Electricity. By Oliver J. Lodge, LL.D., D.Sc., F.R.S., Professor of Experimental 
Physics in University College, Liverpool. With Illustrations. 12mo, $2.00. 
“This book is likely to attract much attention in the electrical world. It aims at setting forth in popular guise the results of modern attempts te 
explain the phenomena of electricity, magnetism, and light by known principles of mechanics and hydrodynamics. . ._ Dr. Lodge is an admirable 


exponent. . . . To those who value science chiefly for its practical applications, the most interesting portion of the book will be that which proposes the 

direct manufacture of light.”—London Athenaeum, 

MAXWELL. An Elementary Treatise on Electricity. Bv James Clerk Maxwell, M.A. Edited by William 
Garnett, M.A. Second Edition. Clarendon Press Series. 8vo. $1.90. 


MAXWELL. A Treatise on Electricity and Magnetism. Clarendon Press Series. 8vo. 2 vols. New Edition. 
In the Press. 


MURDOCK. Notes on Electricity and Magnetism. Designed as a companion to Silvanus P. Thompson’s 
‘* Elementary Lessons.” By J. B. Murdock, Lieut. U.S.N. 18mo. Mew Zditien. 60 cents. 


“ A very suggestive little book—c pntains much in little ; as an adjunct to Prof. Thompson's ‘ Elementary Lessons’ it will be quite valuable.” 
—Prof. Francis H. Smitn, University of Virginia. 
‘Occasional extensions and additions are also made which add much value to the book. It is likely to be of considerable use to the student of 
Professor Thompson’s ‘ Elementary Lessons,’ and it may be used alone with little difficulty.”—Science. 


STEWART and GEE, Practical Physics for Schools and Junior Students of Colleges. By Balfour 
Stewart, M.A., LL.D., F.R.S., and W. W. Haldane Gee, B.Sc. 
Vol. I. ELECTRICITY AND MAGNETISM. 16mo. 60 cents. 


STEWART and GEE. Lessons in Elementary Practical Physics. By Balfour Stewart, M.A., LL.D., F.R.S., 
and W. W. Haldane Gee, B.Sc. 
Vol. II. ELECTRICITY AND MAGNETISM. t2mo. $2.25. 


* Not a book to be read straight through, this work of Messrs. Stewar’ and Gee is one to be worked steadily through by any student who intends to 
acquire a real knowledge of the principles of electricity and magnetism.” Yournal of Education. 

‘* The book is essentially an exposition of those parts of electrical philosophy with which the student who would become an electrician must necessarily 
be acquainted, It is well illustrated, clearly arranged, well printed, and is likely to be of valuable aid to students."— The Westminster Review. 


THOMSON. Reprints of Papers on Electrostatics and Magnetism. By Sir William Thomson, D.C.L. 
LL.D., F.R.S., F.R.S.E. 8vo. $5.00. 


THOMPSON. Elementary Lessons in Electricity and Magnetism. By Silvanus P. Thompson, D.Sc., B.A., 

F.R.A.S. New Edition. With Illustrations. 16mo. $1.25. 

*« The best book for its expressed purpose that I happen to be acquainted with.”—Prof. A. V. Dotpear, Tufts College. 

“The text-book itself is a model of what an elementary work should be, . . . We donot think that any student of moderate intelligence, who 
reads this work slowly and with care, could fail to understand every word of it, and yet every part of the complex and manifold phenomena of electricity 
and magnetism is treated of in this small volume.""—Saturday Review. 

WATSON and BURBURY. The Mathematical Theory of Electricity and Magnetism. By H. W 

Watson, D.Sc., F.R.S., and S. H. Burbury, M.A. 

Vol. I, ELECTROSTATICS. 8vo. $2.75. 

Vol. Ii. MAGNETISM AND ELECTRODYNAMICS. 8vo. $2.60. 
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